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containing TABLE S, ſhewing the True 


Hour of the Day, the Sun being upon any 


Point of the Compaſs: With the true Time 
| of the Ri/ing and Setting of the Sun and Stars, 


2. and the Points of the Compaſs that the Sun 
| and Stars riſe and ſet with : And Tables of 
rſey: Amplitude, All which Tables are Calculated 
from the Equino#ial to 60 Degrees of Lati- 

| tude, &c. | 
Sr. With the Deſcription and Uſe of thoſe Inſtru- 


ments tnoſt in Uſe in the Art of Navigation | 
Alſo a TABLE of the Latitude an Lon- <4 


22 


gitude of Places, 
= By Andrew Wakely, Math. 
fy me 2 | 
en Carefully Comedies; and vety much Hal 


J. 


ds, Nord with many uſeful Additions. 1 


1 By J. Atkinſon, Teacher of the Mathematics. 4 
g of ; 9 


Where you may have all Sorts of Sea- Books, 1746 
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To the READER, 
Coutteous READER, 


HEN I firſt entered upon theſe my Labours, 

and after I had begun the Calculations, I found, 
that tho the Book would be ſmall, yet my Labour 
was ſo great, that I almoſt fainted Yet at length, 
* when I conſidered the ordinary, neceſſary, and fre- 
quent Uſe that might be made of theſe my Labours, 
1 was thereby encouraged to go on and proſecute my 
Work ; and how ready and eaſy I have made it for 
actual Performance, will plainly appear, by imme- 
diate Inſpection to the meaneſt Capacity. 

Here follows a brief Explanation of the - Method 
and Order of the Book, Firſt, you will find Tables 
75 the Sun's Declination, — 4 calculated from the 

eſt Hypotheſis yet diſcovered, and applied to the 
Meridian of London, whoſe Latitude 7s 51d, 32m. 
* North, and bongitude according to my Table ood. 
* com. Next you will find Tables fhewing the True 
Hour and Minute of the Day, the Sun being upon any 
Point of the Compaſs, which Tables are as Dials, fi- 
ling all Places in the World, whoſe Pole is elevated, 
not above 60d. either Nerth er South, Likewiſe by theſe 
Tables you may know the true Hour and Minute 9 


. the Night, by the bearing of any of the known Fixed F 


Stars be/7veen the Tropics. Then you will find Ta- 
blies ſhewing the True Time of the Sun's Riſing and 
Setting, with the Length of the Day and Night. Alſo 
by theſe Tables you may find the true Time of Riſing 
and Setling of all the eminent Fixed Stars Beten 

A3 


} 


+. 1, 
Tropics. Next you will find Tables ſhewing the 

Points of the Compaſs that the Sun, and all the a- 

boveſaid Stars Riſe and Set with, which Tables are 

of excellent Uſe for the ready finding of the Varia- 
tion of the Compals, and may be performed by the | 
Meridian Compaſs that is about ten Inches in Dia- 
meter, whoſe Points being divided into Halves and 
Quarters, ſuch a Compals I juppoſe to be convenient 
for a Mariner's Uſe, where he bath not an Azimuth * BK 

Compaſs. Next you will find Tables of Amplitudes 21 
to every Degree of the Sun's Declination: All theſe for tha 
Tables are calculated from the Equinoctial to Sixty ſter th 
Degrees of Latitude, either Nerth or South ; and hath 
they will laſt with Exacineſs as long as God uphold- I ther 
eth the Order and Courſe of Nature. much 
In the Appendix you will find the Uſe of all thoſe a; 
Inſtruments that are moſt in Uſe in the Art of Navi- I ſaw 
gation, either for Operation, er Obſervation. Lite- 


Can. 


whole 


wiſe a Table containing the moſt and chiefeſs Har- Iiliar. 
bours, Headlands, and Iſlands in the World; ſhew- * N 
ing the Latitude and Longitude of each of them, * Ampli 
beginning the Longitude at the Meridian of London, intelli 
newly compoſed in a new ſucceſſive Order. pine, 


This Method I own, but how I have acquitted my Addit 
ſelf therein, I ſhall leave to the Judgment and Expe- in g 
riments of the Skilfulleſt Mariners that the World af- in the 
Fords, which are my native Countrymen of England © Repa 


good 

Fare ever well, ſo wiſhes he, F - Ne 
Who is more yours, than he can ſeem to be, F princ 
| ſhew 

Addrero Wakely. work 
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The Corrector to the Reader. 


Candid Reader, 


Z ber, deſired by the Bookſeller concerned 
herein, I willingly undertook the Viewing and 
Correcting of this Treatiſe, (and the rather 
For oF reſpect I bear to the Memory of my Ma- 
ſter the deceaſed Author) which for its Uſctulneſs 
Shath obtained good Eſteem with our Navigators : 
I therefore have took the greater Pains, ſpent 
uch Time in examining each Table, correcting, 


amending, altering, explaining, and enlarging where 
1 ſaw Cauſe: Having endeavoured to render the 
] {whole of the Mariner*s Compaſs Rectiſied moſt fa- 
miliar, and eaſy to an ordinary Capacity. 


In this Edition, I have contracted the Tables of 
* Amplitudes in Points of the Compaſs, and yet as 
intelligible as before ; by which having made more 
Room, I have made the Reader amends with large 
"Additions in the /e of each Table, and methodi- 


ꝛzing the Diſcourſe thro? out; But more eſpecially 


in the Uſe of Inſtruments, J have taken Liberty to 
Repair, Alter, and Enlarge, that it will appear as 


good as New; but chiefly in the Deſcription and 
De of the Gunter, Sliding-Gunter, and Sector; 
# principally the two former; whoſe Us I have 


ſhew'd in Arithmetic, to Multiply, Divide, and 
work the Rule of Three; in Geometry, to work Pro- 


portions, Continual, Duplicate, and Triplicate; 
A 4 Men- 
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Menſuration of Superficies and Solids; as to mea- 


ſure Board, Timber, Stone, Gauging of Veſſels, Tun- 


naging of Ships, Bales, or Boxes; Allo in Gunnery; 
in Navigation, both in Plain and Mercator's Sail- 
ing : In Aſtronomy, the moſt uſeful Problems, As 


to find the Sun's Place, Declination, Riſing, Set- 


ting, Amplitude, Azimuth, Hour, and Altitude 
at all times. And in all, you are directed plain- } 
ly to perform them, both by Sliding Gunter, and 
with Compaſſes. | 1 

In the Table of Latitude and Longitude, I have 
added many places of Note, and omitted ſome 
few that were of little Moment, and have corrected : 
both the Latitudes and Longitudes of the moſt Emi- 
nent, according to the lateſt Obſervations : So that 


I am bold to fay, it's the moſt exact Table of it's f 


Kind extant. 


Theſe, with many more Additions, thro' the 1 


whole, I hope will find Acceptance with Young | 
Students in the Mathematics, and prove ſervice- 
able to them, both in their Studies, and Pra#ice 5 
of Navigation, and other Parts of the Matbema- 


tics : For whoſe Sakes I took the greater Pains | 1 
herein, who am an obliged Servant to teach them F*” 


"5 


what may here be wanting. 
James Atkinſon, 1 


EAC 
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EXACT 


[ ABLE 8 


Of the SU N's 


U ECLINATION: 


READER, 
Y Obſervations made at diſtant Times, 
) Afhtronomers have diſcovered that there is 
E Receſſion of the Egquinoctial Points, which as 
8 it makes an Alteration in the Sun's Longitude, 
| n reſpect to the ſame Point of Time from Year 
oung Wo Year, ſo it conſequently makes an annual (tho' 
ice mall) Variation in the Declination; And as 
' Fhe Latitude at Sea depends ſo much on the 
Frag of thoſe Tables, I have with great 
Toattneſs new Calculated the ſame ; The Table 
600 of Lat. and Long, at the End of this 
Book, I bave cempar'd with all the various 
Phe vatim T could meet with, and have 
Rectfied (with the greateſt Care) whatever 1 


ſon, | 


found repugnant to Superior Authority. 
William MouNTAINE, 


Teacher of the Mathematics, in Shad-Thamcs, 
Southwark : Young Gentlemen Boardcd. 


* 
P G 
Pas. | ] 
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The Mariner's Compaſs Rettified. 


Firſt after Leap Tear. 


Sun's Declination, 4 745, 1749, 1753, 1757, 1761. 
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9 
9 
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E | r. Februa. March | April 
2 South | South | North 
wy 13 3403 1008 49 
2 14402 47 [09 10 
3 14 53502 23199 32 
4 12 33801 5909 $4 
5 1201 35 lo 15 
6 51ſt. 1210 36 
7 39]00 4810 37 
8 o8 oo 2411 18 
9 47 [05 oi 38 
10 25 Nor. 2311 59 
— | — 7 
14. 10 030 47|12 Ty: 
12 O09 41101 1012 39 
13 1901 3412 59 
14 [18 o8 57 01 57/13 18) 
1518 58 3402 21013 38 
16 12102 4413 57 
17 07 49 03 0814 16 | 
18 7 26803 3114 34 
19 97 03 vj 53] 14 33 
| 20 06 42 04 18015 11 
21 17 ;04 41115 29 
22 95 5405 OJ[Is 47 
23 o5 31105 27116 og 
124 o5 8 8o5 5016 21 
125 o4 44 06 1316 38 
26 og 2106 3516 55 
27 03 57106 58017 11 
28 03 340% 20017 27 
29 74317 43. 
08 17 59 
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" The Mariner's Compals Rediified. 


Firſt after Leap Year. 
Sun's Declination 1745, 1749, 1753y 1757» 1761. 


I, —_—_—— — : * 
J July 4 Auguſt | | Septem. October \ oven. Decem 
reg. = | North | North North | South | South Sonth 
Ort 1 


1121 3914 5604 05197 3212 52123 og] 
2121 51|14 38803 42] 07 54 18 06[23 13 
321 4214 2003 19] 08 17 118 22123 17 
191 14121 3214 01102 56608 398 3723 29 
5121 22113 4202 2322.2 18 52023 23 


21 1213 23 [02 10] oy 23119 07123 25 


6 
26421 213 311 46009 49 21123 27. 
27118120 5112 44191 2310 97419 35023 28 
2692 4012 241 021 79 29119 49123 29 
29 || 10 20 29|12 040 36110 50122 ©3125 <<] 


29 Fir|2o 17] 11 44 13] 1H 22140 15123 29 
29 226 e411 24 Sou. 1111 3320 28023 28 
28 1319 5211 23 34] 71 54 12 40123. 27 
2711419 3910 42 58] 12 1420 

261Y:;|:9 26|10 42101 4112 35121 03123 24 
24469 1210 cool 45] 12 56 [21 15123 21 
21] M17 |:8 59] 09 3902 e813 16]21 25123 18 
og 1802 32 
8 5602 5 3 5% 1 45/23 11 
o8 35193 1814 i5]201 $5123 07 
os 13103 42] 14 3442 04423 OZ 
107 5+: [04 14 $53] 2 1222 56 


——<—— 


low ow olfup urn Ar 


Jann. tr. | Februa. 
South | South 

at: "194-13. 37 
21 29113 19 
21 98] 12: 38 
«107-1 14 - $6 
20 $6] 12 17 
20 4411 56 
20 32 . 

$5. 202-02 T4 
20 610 52 


The Mariner*s Compaſs Reftified. 


— — — —— 


Second after Leap Year, 


* Sun's Declination, 1 746, 1740, 1754, 1758, 1762. 


March | April May | 
South | North | North 

3534. 10 o8 33 [18 10 

O02 $2109 0518 25 

52 28jc9 27J18 40 

22 o5|[09g 48 [8 54. 
or 41110 10 [9 08 

ot 18110 31119 22 
oo 54110 5219 35 

oo 3011 13119 48 
{059 611 3320 ol. 
Nor. 1711 5420 13 

20 41112 1420 25 

21 05112 34120 37 
11 28 12 54120 48 

O01 52113 14120 59 

o2 15113 3321 10 

22 39 13 52 21 20 

o3 02114 11121 30 

03 26114 3021 3923 
23 494 4821 4823 
o4 12115 o7 [21 $7123 
24 35115 25 22 8523 05 
o4 58]15 4322 1323 00 
25 2116 o9|22 21 

25 4416 

O97 716 

90 38 16 

O06 52117 

„ inn 

7 37117 

91 


The Mariner*s Compaſs Re#ified. 13 
Second after Leap-Year. | 
62. San's Declination, 1746, 1150, 1754, 1758, 1762. | 
June | — | Ju = Auguſt Septem. October | Novem. | Decem. 
North WS | North | North | North | South | South | South 
3 11122 o1|15 0104 110% 26 17 4623 oS | 
3 15W2|2r 534 43103 480% 4918 02123 12] 
3 18321 4414 2403 25 08 1118 18 | 23 16 
3 21421 3514 o5]0z3 02j08 3418 33 23 19 
3 23M5|art 25| 13 4 oz 3008 55118 49 | 23__22 
3 25 16a 1513 2702 1509 1819 03|23 24 
3 2711 o5|r3 cSjor 5309 4019 18. 0 
2882 5412 4901 3% 92% 32/23 28 
3 299120 4312 2901 05 10 2319 4623 28 
3 29 1020 31 12 09100 42 — 45 119 59 23 29 
3 291/20 20|11 4900 18|11 0625 12| 23 29 
3 28220 % 29 Seu. 05 11 2820 25 | 23 28 
3 27530 55/11 o8]oo 2911 49 20 37 23 27 
3 266419 4210 4700 5212 020 4923 26 
42 290 2601 1612 39% 21 12324 
3 226619 16 1 5e 39/12 521 1223 22 
3 194 7119 209 44402 0213 11121 23 23 19 
3 16818 4809 23002 2613 31|21 3323 15 
3 1318 3409 0102 49113 51/21 4323 12 
Woge 1908 4003 131|14 19121 52 23 07 
3 iris 6408 1803 3614 3022 01 | 23 83 
oK 4% 56103 594 49122 10132 57 
2 5530/70 33 [0% 34004 2315 8 22 i8 22 52 
2. 940 #3 17 17 [07 12104 4615 26 22 26 | 22 46 
2 44/483 [17 01 o 5olo5 0911 43 22 33 | 22 39 
2 38 616 4506 2705 3216 0322 40% 22 32 
2 3106716 2806 oo 55/1 21 22 47 | 22 25 
2 24816 1105 4206 1816 38 22 5322 19 
2 17 915 54005 2006 4/16 56 22 5822 99 
2 9301 36004 570 e417 1323 3 22 ©© 
[32 [15 19) 04 34 (17 30 21 $1 
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Third after Leap-Year. 


Sam's Declination 1747, I751, 


'T he Mariner*s Compaſs Refified, 


1755, 1759, 1763. 
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alleen 


N 


20 


Ja uar 


South 


21 
21 
1 
21 10 
10 58 
20 47 


41 
31 


28 35 


20 22 
10 


19 56 


19 43 


19 29 
117 
19 oo 
18 45 
18 30 
18 14 
11 
17 42 
17 25 
17 08 
16 51 
16 33 
16 16 
15 67 
15 39 
15 
15 
14 
14 
14 


* 


Febua. March 
South South 
13 44] 3 22 
ES 
13 03] 2 34 
12 431 2 11 
12 22| 1 47 
a 011 1-83 
11 407 $:--00 
It 190 36 
Toe 
10 36|Nor.12 
10 14] o 35 
„ 
94301 22 
9 o8] 1 46 
8 * 3 
8 23[ © 33 
8 oo] 2 56 
„ 
1 15] 3 3 
6 52] 4 07 
6 29] 4. 30 
6 05] 4 53 
5- 42] 5 16 
3. 194 39 
4 4 56 6 02 
F 
4 9 6 47 

3 45] 7 09 
11538 

| 7 54 

_16 


19 


May 
North 
18 os6 
18 21 
18 36 
18 50 
19 05 
18 
19 32 
19 45 
19 58 
20 10 
20 22 


20 45 
20 56 


| 


| Nortlt 


Zune 


23 10 


20 34 23 


| 


«ww [Seq] | 


ow 


© co (| 


10 


| June . 
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Third after Leap-Year. 


Sun's Declination, 1747, 17551, 1755, 1759, 1763. 


save 


s s 


= 


10 


| 


20 
19 38 


3 | 
North 
22 03 
| WE 
21 46 
34 97 
47 
17 
21 07 
20 56 
20 45 
20 34 
20 23 
11 


19 46 
19 33 
19 19 
19 05 
18 $1 
18 37 
18 22 


11 


10 
09 49 
og 28 


Aufi 
North 


15 C5 
14 47 
14 29 
14 10 
13 51 


1 


13 13 
12 53 


12 34 
12 14 


11 54 
It 34 


lo 52 
10 32 


og 07 
o8 45 
o8 23 
o8 02 


13 


114 


Novem, 


South 


41 


17 42 
17 58 
18 14 
18 30 
18 45 
19 oo 
19 14 
19 29 
19 42 
19 56 
20 Og 
20 22 
20 34 
20 46 
20 58 
21 og 
21 20 
21 30 
21 40 
21 50 
59 
22 08 
22 16 


| 


Decem. 


23 07 
23 11 
23 15 
23 18 
23 41 
23 24 
23 26 


— 


23 28 
23 29 
23 29 


23 28 
23 26 
23 25 
23 19 
23 
23 13 
23 08 


— 


23 27 


23 22 


South! 


— 


23 29]. 
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Je Mariner*s Compaſs Refified. 


Leap-Tear. 


Sun's Declination 1748, 1752, 1756, 1760, 1764, 


5 Januar Februa March April | - May | Tune . 
South | South | South | North | North 
1121 43 |13 49 3 o4| 8 5518 18 
2121 $3 | 13 2812 49] 9 17116 33 
3|21 2313 o8| 2 16] 9 3818 47 
4 | 21 12 | 12 48] 1 53] 9 59119 Ol 
3, gt ar 1 12 $9] -1 97 10-4719 e 
620 4912 61 o5|10 4z|19 29 
1120 38PFr1- 45] o 4z|11 0319 42 
8120 25 |11 24] o 18811 23|19 55 
920 13 | IT ©2|Nor.o5|11 44|20 07 
19 20 oo 10 41] o 2912 0420 19 
1119 4610 19] © 3312 25020 31 
1219 32 20 43 
1 20 54 
21 05 
21 15 
121 25 
21 35 
21 44 
21 33 
6122 ol 
22 10 


=lo O l - 


„ „ . She dd. 0h. 4 68 60.0 0 11 an 


| & 


. 4 
EE 2 


231 7 3 7 7 22 22 


7. be Mariner” s Compaſs Reichel 17 
Leap-Year. | 
Sun's Declination 1748, 1752, 1756, 1760, 1764. 
; © July Augnft | Septem October Novem. | Decem. 
North | North | North | South | South | South | 
121 $7] 14: 51] 3 59] 7 3817 5423 10 
2121 48 14 331 3 36] 8 oo|18 1923 14 
3121 39 14 15] 138 23 | 18 36126 18 
4| 21 321; 56] 2 50 8 45 | 18 47123 at \ 
C 5] 21 20|13 35] 2 27] 9 o7 | 18 623 23 
s 5| 2: 10/13 17] 3 9 29 | 19. 1123 25 
7] 29 $59, 12 58] 1 40] 9 $5119 2523 7 
8] 20 48 12 38 1 17|10 13 | 19 39] 23 28 
9 20 37 , 12 191 0 353 10 35 | 19 53 23 29 
10 20 25:11 .59|-0 3019 56 20 0623 29 
11 20 13 11 38] 0 05611 1720 19 23 29 
20 1 11 18S 17 [1 3820 31 23 28 
9 48410 57] © 411.13, % 43412322 
14419 36,19 37 1 0412 2529 55] 23. 2 
15] 19 22 10 16] 1 2812 4121 8643 234 
iy O9| 9 5 1 51113 % 21 13 | 23 5 
17118 551 9 33] 2 1af 13 2121 28] 23,1 
18 + 3 9 i2] 2 3813 4 [21 3823 14 
19 8 303 c1]14 21 4823 10 
1 8 291 3 25114 2021 57 |23. 5 
8 07] 3 45]14 39 | 22-06 | 24 oe- 
7 45] 4 114 5922 14/22 35} 


18 The Mariner's Compaſs Resi fed. | 
A Deſcription of the TABLES of abe 
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Sun's Decli nation. P 


HES E Tables are in General for four Vears; x. 
Leap - Year, Firſt, Second, and Third Tear aftet ple; 
Leap-Year ; and conſequently for any Year, Yumn 
Each Year (taking up two Pages) hath the firſt ſix , 
Months of the Year on the Left-hand Page, and the Tabl. 
laſt ſix Months are on the Right hand Page; the Names hand 
of the Months are at the Head of each Column, and the 
Days of each Month in the Left-hand Column of each , 
Page. X 
The firſt Table ſheweth the Sun's Declination every 
Day for the firſt Years aſter Leap-Year being 1745, 1749, 
1753, 1757, 1761, Cc. and takes up Pages (10) and (11):% 
he ſecond Table is for 1746, 1750, 1754, 1758, 1762, 
Cc. being Second Years after Leap-Year in Pages (12) 
and (13): The next Table in Pages (14) and (15) is forii 
the Third Years after Leap-Year: The fourth Table 
in Pages (16) and (17) ſheweth the Sun's Declination 
5 Leap-Years, being 1748, 1752, 1756, 1760, 1764," 
c. . 
Under the Name öf the Month, is the Name of the 
Declination, either North or South: only the Column 
for March and September, hath two Names; that is, 
under March is South, and againſt the 1oth Day is Nor, 
for North; and under September is North, and againſt ® 
the 12th or 13th Day is Seu. for South; intimating the 
Declination is South in Marth, till the 10th Day, and 
all the remaining part of the Month it's Nor. or North; 
in like manner in September, it's North till the 12th 0 
13th Day, and from thence to the Months end it's Sou. 
or South, 4 


4 
N 


F 
Th! 
* * 
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7 the 1 The Uſe of the Tables of Declination. 


. 


o find the Sun's Declination for any Day in any 
1 Year, is after this manner. 

Vears; 1. Seek the Year and Month, at the Head of the Ta- 

r after ple; and the Day of the Month in the Left hand Co- 
Jumn. 

firſt ſix 2. Then right under the Month, at the Head of the 

nd the Table, and againſt the Day of the Month in the Left- 

Names hand Column, is the Sun's Declination required. 

and the 

ff each Example 1. I deſire to know the Sun's Declination 
4 for the 24th Day of April, 1745. 


1 every. 
» 174% The Year 1745, is the Firſt Year after Leap-Year 
d (11): Syhich is in Page (10) ; then under April, and againſt 
, 1702, 4 (under Days) is 16.21, with North at the Head of 


es (12) he Table under April; which ſheweth the Sun's Decli- 
5) is foliation on the 24th of April 1745, is 16d. 21m. North. 
Table 

clination Example 2. What is the Sun's Declination for the 


1764, ioth of March 1748. 


e of the The Year 1748, being Leap-Year is found in Page 
Columr 6; then againſt the 1oth Day and under Marcb, is 
that 1 Vor. 0.29; ſignifying the Sun's Declination at that 
is Nor, me, is oo d. 29 m. North; the like do for any other 
| againſt Mime, 

ting the 

ay, and 8 

North; B 2 4 
12th o 
it's Sou. 


14 
; 


. 
4 
j 
N 
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Table to Proportion the Sun's Declination 70 auy | 


other Meridian. 


this 


. 


daily Di 
from the it 
is uſe ſul, and it's evi 


* 


2 
2 
- 
l = * * . * 
8 PS | The Daily difference in Declination. 
wn | 2.5 t 
< | E 8 
2 msi g 
© 2. mim mmm mmm mmi mj mi 
S — — Ws — — — | rn „ 1 Bars Por 
2 EEE e 
mu mim mim m m mim m mmm 
NAN R „ — — — — — —1—4 | 
— 2 e. O 1 1 1 
, ll it om 
8.3] 30 ol of of 1} 1] 1] 1]. x| c| 21.2] 2 
* — — Wong — — — — — — — — — 
TS o-11-1t 1111 2 2| 2 
6 Sinn 2] 2] 2 4 
A 2 31344 
7524244 
E|_go |o i] 1] 2} 2] 3] 3] 4| 41 5] 5|,£ 
 & | 105 i] 1] 2] 2] 2} 21 4] 5 51 6| 6] 7 
8. hace — yes | of Wes | fo | feof woo 5 47 
1 i 2] 21 31.3|.4|,5],51,61.21 7] | 
WAA prone} bene] ns | re} nance | bred — ——— —1— 
gS_135 uj 1 20 31 41 4] 5| 01 71 2 8] 9 
181 150 11 2] 2 3] 4| 5| 6] 7| 7] 8| gfic 
LESS. bane} rn rn | rn ene — — — — — bn bn 
165 | i] 2} 3 4] 5 5 6 7| 8| 91011 
20 3 bans | — | — at (apt 5 ge ied one bike 
I 180 | IF-21 3 al 51 6] 7\ 8 9\10{11]12 
— n : : l — Ü 
The Uſe of this Tuble of Proportton. 


the! 
E 
HE Tables of theSun'sDeclination are calculated for the T he 
Meridian of London, and will ſerve any Place under that 
ridian; but for thoſe Places ſituate Eaſterly or Weſterly 
from it; the Declination mult be proportioned according to its 
fircnce in the Table, and Longitude of thoſe Places 
Meridian of London; for which Purpoſe this Table 
dent by theſe Examples following. 
Example 


The 
5 
7 'I he 


The 


The Mariner's Compeſs Refified. 


Example t. 


Au 
4 Admit the roth Day of April, Amo 1748, I am in 
l Longitude 105d. Eaſt; I demand what Declination the 
Sun will have that Day i in the Meridian of that Place? 
The Declination for April the 10th, in the Meridian of 
1. London is 12d. 04m. increaſing, and the daily Difference 
at that time, is 21m. therefore in this Table look in the 
| Head thereof for the neareſt Number to 21m. which is 
— | $2 then look on the Leſt-hand of the Table for 105 
m| m[ F deg. the Longitude I am in, and in the common Angle 
2 24 of meeting is 6 min. which is to be deducted from the 
—| —| Declination in the Meridian of Lenden aforeſaid, 12 deg. 
m — 4 og min. and the Remainder will be the Declination for 
1 1] Þ that Meridian, or the Longitude I am in, which is 11 d. 
gg, fo | 58m. North. But if the Declination had decreaſed, as 
2 2 | it doth here increaſe, then you muſt have added, as here 
31319 under you may ſee. d. m. 
In | The Declination in the Meridian of London is—12 04 N 
4 ha, 1 | The proportional minutes ſubtract O00 06 
E — 1 The Decli. for the Longitude of 105d. E. s— 11 58N 
E 6 The Declin, for the Longitude of 105d, Weſt—12 10N 
6 7 7 ; 
— 50 [+ Example 2. 
2 1 | Admit the 10th Day of October, Anno 1746. I am in 
8 9 Longitude 87d. Weſt, I demand what Leclination the 
gf1c q Sun Will have that Day in that Meridian? 
At The daily difference in the Table of Declination, at 
. this Time is 21m. and the proportional Part thereof by 
1112! the laſt Table is 5m. increaſing. 


* d. m. 
The Declination in the Meridian of London — 19 45 8 
The proportional minutes add ——00 05 


Ihe Declination in the Long. of 85d. Weſt | is--10 5 50 8 


The Deelin. for the Longitude of 874, Eaſt is--1C 49 8 
B 3 4 


AO 
pie | 


A 
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A Table of Refraitions deduced from Mr. Flam- 
ſteed's Obſervations, made at the Royal Obſer- # 


vatory at Greenwich. 
HAS A S oo A 
=|[S|=|>S][e|S|=|S] 
| I K WD . * — JD : 
8/8 |? ] 8 Tj | #13 
D. MS P. |M.S. P. MSB. N. S 
oo | 33.00 | 10 | 4.33 a 
cot] 26.38 | 11 4.06 
Ot 1-23 227 33 345 
011 20.17 | 13 | 3.29 
O2 | 17.26 | 14 3-13 
O2z] 15.15 | 15 3,00 
©3 |, 13.23] 16 | 2.48 
032 I1.53 | 17 2.3 
04 10.39 18 | 2.29 
O47 9.2 I9 2.8 
o5 | 8.48 | 20 2.14 
©5 | 7-26 |__21 2.07 
©7 6.25 22 2.01 
OS | $437 | 23 1.55 
O9 5.02 24 1.50 
10 } 4+33 1 25 I 45 


The Refraction of the Sun, Moon, and Stars, cauſeth ® 


them to appear higher above the Horizon than they are; 
therefcre the Refraction is always to be ſubtracted from 
the Altitude obſerved, that the true Altitude may be had. 


As, admit the Sun's Meridian Altitude, by Obſerva— 4 


tion, to be 5 degrees, I demand the true Altitude ? 


d. m. 
Altitude by Obſervation being — 05 oo 
Sun's Refraction, ſubtract — L 


The Sun's true Meridian Altitude is - 04 51 


* Primumn 


* 


Flam- — — 
Obſer- 
"IPRIMUM MOBILE: 
: | OR 
32 
x54 Aſtronomical Tables; 
ow } Each T ABLE being 
52 
0.50 
0. A Sg U N * D I A L. 5 
worry SHEWING 
040 | 
_0.:34 The exact Hour of the Day, the Sun 
272 being upon any Point of the Compals, 
9 fitting all Places upon the Earth and 
“Sea, that lie between the Equinoctial 
3 and 60 Degrees of Latitude, either 
ten North or South: And to laſt with 
bier, Exactneſs as long as the Great and 
Fuverlaſting Creator ſhall be pleaſed 
o © to hold together the Great and Won- 
?. 8 der ful Fabric of Nature. 
orimun 
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A Sun-Hial for the Latitude of © Degrees. 
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* ns 5] 0.2010, 3040.41 2.51 [.OZ 1.14125 135 
n.rbw = 2.15/043949.45[1.01 118 1.351.532.12 2 29 
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A Sun-Dial for the Latitude of 1 Degrees. 
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South Declination. 
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A un- Dial for the Latitude of 2 Degrees. 


North Declination. 
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Sun. Dial for the Latitude of 3 Degrees. | 


North Declination. 
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A Sun-Dial for the Latitude of 4 Degrees. 
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A Sun-Dia! for the Latitude of 5 Degreer. 
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A Sun-Dial for the Lalitude of 6 Degrees. 
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I Fun- Dial for the Latitude 7 of Degrees. 
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A Sun-Dial for the Latitude of $ Degrees. 
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A Sun Dial for the Latitude of 9 Degrees. 
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A Sun-Dial for the Latitude of 10 Degrees. 


| 


North Declination. 


Deg. 
Min. 


300 
Point h m 
South 12 


6.c 2 


0 


d 
1 


o. 


d 


d 


N 


F 4 


O. 


'O. 
1 
4. 


2 


1 
04 


47 
28 


Ol 


6.04 6.05 


md 


2.2 215.90 7 171 


7 4 
— 
h m 


0.02] 
g| 

o. 1 310.07 

O. 20]O. I 


— — —— 


o. 30 0. 1 5 
o. 
o. 


2. 


2 || 


24 
47 
47 


77 
dq m{iSun's 
10. 10 Ampl. 


— — 


6.09 6.11 


d md m 
12.42 15.15 17-47 20.20 22.22 


2.18 


South Declination. 


my d2 d. 
Bon 
h mh mh m 


— — 


12 


9:39 
0.5% 
1.31 
2-14 


6.00 


— — 


12 


6. oc 


2 


12 
o ©8{0.104O.1 12 
o. 160. 210. 25 
o. 2610. 3 300. 4 


7 d 
32m 


10d 


| 


15 d 


3 The Mariner" s Compaſs Rettified. 35 | 
— A Sun-Dial for the Latitude of 11 Degrees. 
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A Sun= Dial for the Latitude of 13 Degrees. 
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2 Fun- Dial for the Latitude of 1 of 14 Degrees. 
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TR. Sun-Dial for 1. the Latitude of 16 Degrees, 
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I, A Sun-Dial for the Latitude of 17 Degrees. 
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North Declination. 


A Sun-Dial for the Latitude of 18 Degrees. | 
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A Sun-Dial for the Latitude of 19 Degrees. 
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A Sun-Dial for the Latitude of 20 Degrees. 
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A Sun-Dial for the Latitude of 35 Degrees. 
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The Mariners Compaſ; Refified. 
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2 Sun- Dial for the Latitude of 38 Degrees, 
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A Sun-Dial for the Latitude 39 of Degrees. b 
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A Sun-Dial for the Latitude of 40 Degrees. 
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— A Sun-Dial for the Latitude of 41 Degrees. 
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56 The Mariners Compaſs Reftified. 
A Sun-Dial for the Latitude of 42 Degrees. 
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I Sun-Dial for the Latitude of 43 Degrees. 
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A Sun-Dial for the Latitude of 4.5 Degrees. 
North Declination. 3 
Dzg. (© dz dj}; d7 diio dji2dji5 d djzod ws C 


; © lin. [30m 42m zom zom 22 ¹ 
5 — Point li mh mh m h mln mh mn m fh m m h m h n 
| M —_ "ay * — — — — 1 · — 1 — — — To — 
8 5outbl 12 1211212112 12 [12 12 [12 12. [12 
p L 


Ws by n[3.3210.31 0,29 0.28 0. 26 o. 25 o. 240.22 5. 20ſ0· 190.18 


O. Is. or. 03 1. 0000. 5 7p. 54 [0.51 0.48 0.45 [2-42,9-3910-37 
o. 30% 411.371.331.280. 241. 191. 15 fl. 10 f. 05 fl. 010 958 
0.50% 4.2102 12.0912. 03 18 152 T-14511-39 ph | bat 1222 
er e ee 0 22 [213 [2-05 [1-53 [1-53 
4 3 3-41[3-3213-23 [3-14 1325 [2-55 1*:+5 1*:57 271 
2.20 4.384.294. 18 4.083.57 3.46 $.3513-20 nn 
* I ee te [1:35 42547 
4.13 6.24 (6.146. 03 [5-52 [3-41 [5315-24 
5-21 6.59 [9.48 10.40[0.33 
6.32 | "17:46 
—_ 6.20,0.396.41 [6.31 C Z- [7-25[7-35|7-43 
LE Tin T ma mſa wütend mf m d ud m 

0 05 10.38 14.13!17.4912 1.28 25.9'28.56 31.58 34-20 
23-40}! / 4 Es: 


South Declination. 
| Jeg. jo dq d 5 dſy dio d[12d,i15 dj17dj20 c|22 & 23d 
Min, zom zom Ns zom} 3om 29m 


Point h mh m'h m mih mh mh m h mh wh a'ſh m 


c South 12 12 12 12 12 TAILS I IST SS 1483 508 

s by w [9.3210.3310-3510.36 [0-38[9-39]-41 o. 420. 44 fo. 45.46 

$Sw 1.05 1.08 Hp 1.14 1.17 1.20. 23 1.26 1.29 1311.33 

| swhys|1.41]1.4511.50[1.54 t.5S$]2,03[2.07 ]2.12|2.17|2.21,;2.24 
Sw 


— — — —-— — — —-— — 


w byw 3.063.143.2103 283.3603443 5 00 4.08 4-15 


— : w 5s wh3.5914.0714.1614.25 [4-34[4-43]+ 52 
FI |» by 5[4-57]5.07]5-17]5.20 
| Weſt 16.0c i T 

2¹ 2.2.8845. ol;.4cl5 zol5.1915.0c 7.58 4.47 4.35ʃ4.2 50 1 


* 


The Mariners Compaſs Reftified: "7M 4 

A Sun-Dial for the Latitude of 46 Degrees. | 

North Declination. | 

5 ah dio at dig dt dſzo d d 
O 


4 5 
23 0| 
29m . 
1 
= 


Sun's f m d nj mid m d md md mid md m 0 0 m 
Ampl. o. oo 3.3607. 1 2010. 5 14.2811 8.012 1.5225. 3929.31 3 
| South Declination. 


ep. [o dſa ml diy d 12 dj15 dji7 dſzodſz2 d 
30 


| | 1.29]1.3211.34 
t$4311-47]1.51]1.5512.00,2.04 [2.08 2.18[2.22]2e25 


2.40.2.52 [2.58 3 04f3.1013.16| 3.2c 


— ———  ——— 


3.08[3.16[3.2313.30[3-3713.45 3-52 4. 004. 0804. 15 


— — 1 —]mͥX — — 


6 00g. Folb. 30 5. 2915. 18 5.07 Uf 4414.3 114.2104 1: 


4% 
c 
40 
is « F — 
. . 
"9 Min. 
11 


| RE | Point 


The Mariners Compaſs | Rettified. 


— 


1 


E Sun- Dial for the Latitude of 47 Degrees. 2 


North Declination. 


78. | 
Jout} 
w 


10 
wb w 


s by w}9. 


Swhys\1. 


ws w}j4. 


S ſet[6.00 6.11 


—— \ ww coy 
Sun id md m 
Ampſ o. oo 3.40 


o. 30 


1.36 


d md m 


7.20 11.2114 


i2 | 12 [12 
0.2 0.28 
—— 59 o. 56 

2 1.28 
2. 142.082. 02 


12 d 
zom 
bh m 


15d 


om 


o. 51 
1.19 
1.51 
2.28 
3.12 
4-03 
502 
6.05 
7.08 


7.97 
I'm 


17 dſz2o d 22 d 23 d 


— — 


h m h m 


12 


0.22 9. 21 
0.45 0.42 


1.10 


12 


1.06 


* 


44018. 3022. 18026-10130. 7 33. 18 35 48 


29m 
h m 


12 


O. 20 


o. 40 
1.03 
1.29 
2.01 
2.39 
3-27 
4:24 


5.29 
6.35 
21 
d m 


South 


Declination. 


5 d[7 d 


3om 


5 


12 


o. 36 


1.13 
1.52 

2.36 
3.24 
4.18 
"TE 
| 


8 


12 


0.37 
1.16 


1.57 


10d 


| 


12 dJ 5 d 


2 


87 


| a 


8 ” 
— — 


- © 


- * 
- 4p% 3 — = \ 
* 


72 


7 The Mariner“ Compaſs Refified. 


| 
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4 Sun-Dial for the Latitude of 53 Degrees. 


North Declination. 


g. lo diz G5 dj; d1iod;ji2d; i; di d 200 22 d 2z3 
30m 3om 


——— FF rt 1 — 1 — 


h mb mh mh 77177 


—— ww} — 1 — — —— — —ũ—ͤ—P— 1 — — — —— — 


1212 [12121212 [12 [12 [12 | 12 
N 0.34% 3300. 3 100. 300. 290. 28 o. 260. 25 o. 24 
1.1311. 1101.08. 051.041. Oi. 590.56 o. 53 0.51 0.50 
1.49] 1,.45]1.41 1.38 1.3441.31J1. 271.231.1917 
2.302.252.2015 2.102.052.0155 811447 
3.15 3.09 3.03 2.57 . 5 1 2. 45 2.38 2.32 2.26 2.2 2 
3576-596.43ʃ31 3603.293223. 143.0803. 
15704494424. 3404.274˙ 1904. 1104.02 3.55 3.50 
86.3729 29'5.2215-1315-05 4.86449 4-43 
5.34 6.26/6.19]6-11[6.93 55 [5:47 (5.42 
7.087. 16.53 6.47 [6.42 


J 016.14 6.27 — 884 25 223 7.397. 86 8.10 8.21 
d md md md md mſd md mid m 
9112.31 16.46 21.5'25.28 29.59 34-39 38.29 41.29 
South Declination. 
5 d]7 djiodfſi2d|15di70 
30m zem 300 
h mb mjbþ mhh mh mh m 
12 12 [12 12 | 12 


12 

6 o. 37/0. 38 [o. 400. 410 o. 42 fo. 4300. 450. 40.470. 48 
131.1661. 18 . 2001.23.25 1.28 

2 

4 


1 


200122 d 23 


——J7 _FrF3w cc --—- 


1.562. o0 fz. 03 2.07|2.10|2.14|2.15þ2.22|2.25|2.28 


= 


7 he Mariners Compaſs Regifid, 


| | - Sun-[Dial for the Latitude of 54 Deg rees. 


North Declination. 


is d 7 dſiodſiz d 15 d 
zom zom 
h mhm n fm 
12 12 12 12 
0.33 0.329 3110.29[0, 
Ss w 1.1401 12 1.07 1.05 1.02 1. OOo. 
by. 54150147143 1 361.3 21m. 
s w |[2.30[2.31 2702.22 ht yam 2.08 
wh w[3-2213-1©13.1 113-05 2.5312.47 
ws w[4.12 4-05 593.52 3.393.323. 
5-0514-5%14-5114-43 4-2914-21 
60015:53]5-45Þþ:58|$-3t|5-23|5-15]5.9) 
6.34 6.196.126. . 
| 17.09]7.01 [6. 
SEE eee 
1 m|d md IA m md m d nm 0 
4. 1 fs. 31012449 17.11 21. 36 8 . 
South Declination. 
dz dl; "a7 diiodi2d|igdi7d 
zom| zem. zem 
h mb mh uh mjh mh mh m h m 
12 12 12 1211212 
9.7.8.9. 401]0.4170.4.2 [0.44 0.45 0.401 0.47 
1. 1401. 16 1.21 1.26 1.28 1.31; a 
# 54/1. 5712.01[2.04 2.11 [2.15 2.19 2.23 
2.30'2, 2.41 2.5012.541[2.59 [3.04 It 
3-2213.27]3-33ſ3-3913-44[3+59 [3-56 
4-1 2'4.1814-2414.31 14 45 
5. 05ʃ5. 1205. 
0.00 | 
0.00!5.4615. 5.18 | 4.49 4.33! 


The Mariner*s Compaſs Rectißed. 


South Declination. 


E. 79 
A Sun-Dial for the Latitude of 55 Degrees. 

North Declination, | | 
o d2 d 7 4 10 412 45 47 d 20d|:2djz3 d 
„„ 
h mh mh mh mh el 

2 2 [12 [12 [72 12 12 [17 

9.340.330. 3 10. 30 ; 0.27 10.26 

1.08 1.06,1.03;1,01 0.54 j0.52 
14511.4101.3801.34 1.23121 

224 2192.14 2.10 1551.52 

3.07] z. 012.562. 50 2.33 12.29 
3+5413.4713-41 13-34 3-14 13-10 

4-4514.381 4-31 |4*23 4.02 13-56 
5+3915-32;5-24 12-27 5:5414-49 

5.3 406.276. 206. 13 5.51 15.46 

7.09 6.49 6.44 

5 — 2 

9.43 6.58!7-14 7439 8.21 [8.33 

4 md md md m Im d mjd m 
6.44113-917.37 22.10 26.49 36.36 40.47 44-0 


O 


— 


58 
. * . * 


0; d]7 djiodſi2d|15dizd 
— en zem (a0 __ zon |_| 
mh mh lh mjh aſh mh mhm 
12 [12 [z 2 [12 12 
9.37 [o. 3 80. 39 fo. 40D. 42 9.43 ; 
1.15117. 20 [ 2211.240126 : 
i.5511.58|2.01 [2.05]2.08]2.12 ; 
2.3712-42j2.40 [2.5112-551 3-00 3- 
2313-2913.34 [3-401 3-4513-51]3-571}4+93 
1344.19 4.25 [4-32]4-38[4-45 
0515.1215.19 
5 n 
n 1417192440 3.30 2.20; 


* th. 


N 
= * 
> 


The Mariner*s Compaſs Resi fad. 


AZ 


+. — 
_- 
* 

.F. 


: Sun-Dial for the Latitude of 56 Degrees. 


North Declination. 


10 d012 d 


ah m 


he 


12 
0.31 
1.02 
1.36 


2.12 


3-3/7 
4.26 
5.18 
6.14 
7.09 


h m 


0.30 


6.06 


17 d 
30m 


— — 


12 


1. oo 
1.32 
2,07 
2.40 
3-30 
4.18 
541 


7.02 


9 37 


5:93 


20d 


h m 


12 
0.28 


1.28 


2.40 
323 
4.11 


2.021. 


— 
22 d 234 


2008 


7-52 
d m[4 m 
13-25 27.34/32+32 
South Declination. 
dy cjiod}12dji5d}i7d 20d 
3or 30m 


h m 
— — 


h m h 
12 


7.34 


I m|4 m q 
3742 42.44% 


£ 
+ 
o 
£ 
: 
"> : 
. 
4 
+44 N 
Er 
19 
p u 


—— 


2 Fl 3 22 d 


= 
I 


h 1 
12 
390. 40 
1. 20 
2.02 
2:43]2-47 
3-2513-313-35 
4.144. 2004. 26 
5.06 5. 135.19 
6.00 

6.00 5.4515.30 


b m 
12 
o. 480. 
1.3601. 
2.262. 
3-19 


YE —— 


12 


— —ßV •ͤ—k—ᷓ—ä— 


12 


9.47 
1.34 
2.24 


3-19(3.15 


RY 


7 - — . 4 
—_ — — v 2 — * - aca 
= == 4% - 4 4 
- þ4 = — 
= * Ms \ * 
9 ls * 
4 5 bo LID 4 \ \ — 
— 2 — 122 4 
—— — . — N 
* 
* 


-m 13 
+> 
— — — — — 


| 


5-15'5 90 4:44 


The Mariner's Compars Kettified. 


81 
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3 I Sun- Dial for the Latitude of 58 Degrees. © 
North Declination. | 
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A Sun-Dial for the Latitude of 59 Degrees. 
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A Sun- Dial for the Latitude of 60 Degrees, 


North Declination; 
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The Deſcription and Uſe of the foregoing Fun- Dial 
TABLES. 


HESE Tables are intitled at the head of each 
Page thus: A Sun-Dial for the Latitude of o De- 
rree ; the next is, A Sun-Dial for the Latitude of x De- 
rree ; and ſoon orderly unto Go degrees, making in all 
Each Dial hath two Tables (the uppermoſt for North 
Declination, the lowermoſt for South Declination) and 


1: Columns in each Table: At the Head of each Column, 


and right againſt Deg. Min. are the degrees of Declina- 
tion; thus | od | 2d 30m | 5d id 30m | 10d | 12d 


om | 152] 174. 30m | 20d [224 | 23d, 29m. | ; d. ſtand- 


ing for degree and m. for minute. . 
Under thoſe degrees and minutes of Declination in 


: each Column is ſet | h. m. |; h. ſtands for Hour, and m. 
for Minute of an Hour. 


In the Left hand Column of each Table, under Points, 
(at the head) are the Points of the Compaſs, thus, South; 
d by W; SSW; SW by S; SW; Sc. 8 by W. ſtand- 
ing for South and by Weſt; 88 W. for South South 
. L S W by S. for South Weſt by South, and ſo for 
the reſt, | 

At the Foot of each 'Table, is the Sun's ſetting and 
Sun's Amplitude, agreeable to thoſe ſeveral Declinations 
at the head of each Column; and are diſtinguiſhed from 
the reſt by the Words in the Left. hand Column, thus, © 
ſets, Sun's Amplitude, or ſo much of themas the Column 
can contain, Note, T he Sun's ſetting is annexed to 
each Table, but the Sun's Amplitude only to that for 
North Declination, becauſe it's the ſame (for quantity) 
for South Declination. | 

The Sun's ſetting is Hours and Minutes, but the 
Amplitude is degrees and minutes, having (d) over the 

degrees, and (m) over the minutes. 


2 By 


9 
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By theſe Tables (being Sun-Dials for all Latitude Exan 
may be known the Time of the Day, the Sun-being vi ometh 
ble in any part of the Hemiſphere, as true and exact n hav 
tho” he were upon the Meridian; alſo his Riſing, Setting Wninutes 
and Amplitude. The like may be known by any St For | 
whoſe Declination doth not exceed 23d. 29m. as will ein Page 
evident by the following Propolitions. sd. 1 

SW ( 

Propoſition 1. TH E Latitude of a Place, the Su ef the 
Declination, and his Bearing given; If th 

to find the Hour of the Day. : tion in 


Note. By Bearing, is meant the Azimuth, or Point o Declin: 
the Compaſs he is upon; and that is found by Setting But 1 


the Sun with an Azimuth Compaſs, which is the true c/1n2t7c 
way, and is to be preferred before ſetting the Sun with | propo/e 
a common Compaſs. ſo of t! 
The Reſolution of this Propoſition is thus : Ast 

1. Seek in the Sun-Dia! Table for the given Latitude, the dif 

2. At the Head of the Table ſeek the given Declins next 1: 
tion or the neareſt to it. = add to 
3. Find the given Bearing, among the Points of th: it decr 
Compaſs in the Left-hand Column. & leſs D 
4. Then look ſtraight to the Right-hand of the Bes-: requir 
ing, till you come right under the Declination, (befor: Ex. 
found) in the bead of the Table, and what Number North 
you find there, is the Hour required. upon 
Example 1. In the Latitude of 30 Degrees, the Sun ha- 32 de 
ving 15 degrees North Declination, I deſire to know In 
at what a Clock the Sun cometh upon the SW. Point of s 7 
the Compaſs? is th. 
Look for the Table that belongeth to the Latitude of the y 
30 degrees, in the head of the Table, which is in Page Clock 
54, and look for 15d. in the Column under North De- Ne 
Clination, and for SW. on the Left-hand of the Table, clina 
and then in the common Angle of Meeting you'll fin ing; 
the Hour of the Day to be oh, 58m. that is 558m. paſt thus, 


12 a Clock, the Time required. 1 
En 
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titudeg Example 2. I deſire to know at what a Clock the Sur 
ig wi. ometh to the SW. in the Latitude of 30 degrees, the 
cat . having 15 degrees South Declination? Anſwer, 34 
Setting MWninutes paſt 2 a Clock. | 

Stu, For if you turn to the Dial for Latitude 30 degrees, 
will ein Page 54, and in the Table for South Declination, ſeek 


id. at the head of it, under which, and right againſt 
WS W (on the Left hand) you'll find 2h. 34m. the time 
Wof the Day required. 
If the Declination be not the ſame with the Declina- 
Non in the Head of the Tab'e; then look under that 
WT Declination neareſt to the Declination propoſed. 
etting But more exactly thus, Find the Hour for the next De- 
elination both teſt and greater than the Declination 
W propoſed, and take the Difference of thoſe Hours, as al- 
ſo of the Declinations belonging to them: then ſay, 
S As the laſt difference, is to the firſt difference; ſo is 
the difference between the Declination propoſed and the 
next leſs in the Table, to a fourth Proportional, which 
add to (when the Hour in the Table increaſeth) or (when 
it decreaſeth) ſubtract from the Hour belonging to the 
@ leſs Declination aforeſaid : So you'll have the Hour 
required exact to the Declination propoſed. 

Example 3. Admit the Declination to be 18 deg. 20m, 
North, I defire to know at what a Clock the Sas cometh 
upon the WSW. Point of the Compaſs, in the Latitude of 
= 30 degrees? | | 
In the Table, the neareſt Number to 18 deg. 20m 
is 17d. 30m, Then under 17d. 30m. and againſt WSW. 
is th. 42m. which ſheweth that the Sun cometh upon 


. =» Wy « Point of the Compaſs, at 42 min. paſt one a 
ock. 


De- Now becauſe the Declination propoſed, and the De- 
le, clination in the Head of the Table, are ſomewhat differ- 
ind ing ; therefore you may make a Proportion, very eaſily, 
aft thus, under 17d. 30m. and againſt WS W. you'll find 


F 4 IB. 
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Ih. am. and under 20d. oom. you'll find rh. N T a 
the difference between theſe two Numbers is 17m. A 

the difference between the Declination 17d. 30m. A 
20d. is 2d. 30 m. or 150m. Alſo the difference : 
tween the Declination 78. 20m, and 17d. zom. 5 
Som. Then fay, As zom. is to 17m. ſo is Som. to ba 
a:moſt : But becauſe 50 is 4 of rg0, therefore the thi 
Fart of 19m. is near 6m. which ſubtracted from 1þ 1 
421m. (becauſe the Hcur decreaſeth) and the Remaindel 
1h. 36m. is the true Hour of the Day, the Sun being; 
upon the WSW. point of the Compaſs, having 18 den 
20 min. North Declination. 2 

Do the like with ny other Degrees and and M inutes of 
Declination. But if the Declination be not much differ ſ 
Ing from that in the Head of the Table, you need no | 
make any Proportion: Likewiſe when the Sun is near 
the Meridien, you need not make any Proportion, be- 
cauſe there the difference is but ſmall. 5 

Note, There are none but the Afternoon Points in the E 
Tables of theſe Dial, yet you may eaſily find the Time 5 
of the Day for the Forenoon Points by what follows. 5 

For Points equally diſtant from the Meridian, are e- 
qual Time from Noon, fo that at what ſpace of Time 
fiom Noon the Sun is SE. in the Forenoon, the like ſpace 
of Time from Noor he is SW. Afternoon. 

As in the Table following, the Points that ſtand right 
againſt one another, are equally diſtant from the Meri. 
dian; therefore to find the Hour of the Day, the Sun 
being upon any of the Forenoon Points, ſee what Time 
of the Day it is when the Sun is upon the Afternoon 
Points that Rand right againſt the 'orenoon Points de- 
ſtred, and ſubtract thoſe Hours and Minutes from 12 
ours, the Remainder is the Hour and Minute of the clinati 
Day required, mon 

ä lubtra: 


. 25nf 
1. A0 
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{ TABLE of the Points of the Compaſs, equally 
diſtant from the Meridian. 


— 


9 1 


Forenoon Points, 


South 
South by Eaſt 
South South Eafl 
South Eaft by South 
South Eaſt | 
South Eaſt by Eaſt 
Eaſt South Eaſt 
Eaſt by South 
x Eaſt 


Afternoon Points, 


South 
South by Weſt 
South South We 
South We by South 
South Weſt 
South Weſt by Weſt 
Weſt South Weſt 
Weſt by South 

2 


* Eaſt by North 


Eaſt North Eaſt 

North Eaſt by Eaſt 

North Eaſt 

North Eaft by North 

North North Eaſt 

North by Eaſt 
North 


Forenoon Points. 


1 


Weſt ty North 
Weſt North Wieſt 
North Meſt by Nest 
North Weſt 
North Weſt by North 
North North MWeſt 
North by Weſt 

| North 


Afternoon Points. 


Example 4. In the Latitude of 60 degrees, the Sun 
being North Eaſt ; I demand the Hour of the Day, the 
| Sun having 22 degrees North Declination ? 

In the Fun-Dial for Latitude 60 degree, (in Page 84) 
lock againſt NW. (which is the Afternoon Point, corre- 
ſponding to NE. the Forenoon Point,) and finding the De- 
clination 22 degrees in the Head of the Table, in the com- 
mon Angle of meeting is 8 Hours 4x Minutes, which 


lubtraſt from 12 Hours, the Remainder 3 Hours 


Minutes 


* — 


19 


* 
10 
- 
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Minutes is the Hour of the Day deſired, in the Morning, 

Exampie 5. The Sun being E.N.E. in the fame I 
titude, with the ſame Declination ; I demand the Hout 
of the Day? 

In Latitude 60 des. and North Declination 22 de 
grees, the Sun being WNW. it is 45 minutes paſt <6 ; 
Clock in the Afternoon; which ſubtract from 12 Hours, 
the Remainder is 6 minutes paſt 5 in the Morning; th: 


Time delired. 7 — 
Example 6. In the Latitude of 35 degrees North, the N 
Sun having 15 degrees North Declination, and being Foren. 


South Eaſt by Eaſt; I demand the Hour and Minute of MW by E 
the Day? | 

In the Table for Latitude 35 degrees (in Page 50 
look againſt S. W. by W. (the Afternoon Point correſ- 
pondent to S. E. by E. the Forenoon Point,) And thei 
Declination r 5d. in the Head of the Table, and in the 
common Angle of meeting is rh. 45m. which deducted 


from 12 Hours, the remainder js 15 minutes paſt 10 2 F 
Clock, the true Time of the Day deſired. E by! 
Example 7. In the Latitude of 35 degrees North, the IE N! 
San having 15 degrees South Declination, and being NE b 
SE. by E. I demand the Hour of the Day ? Nort! 
Anſw. 20 Minutes paſt 8 a Clock; for the Hour in NE 
the Table is 3 Hours, 40 Minutes, which ſubtracted N N 
trem 12 Hours, leaveth 8 Hours 20 Minutes, the Hour N by 
required. 
The like is to be underſtood of any other Latitude, . 
wich any other Declination, and with any other Point 
of the Compaſs. Prop 


Note; T heſe Tables ſerve as well in South Latitude, as 
in North Letitude, only the difference will be this: 

If the Latitude be contrary, then the Declination muſt 
be contrary, and the Points of the Compaſs contrary ; that 
is to ſay, North Declination muſt be counted South ; and 
South Declination muſt be counted North; and the South 


point 
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91 
and 8. by W. muſt be N. by W. 
nd SS W. muſt be NN W. and S W by S. muſt be 
W. by N. and ſo for any other Point, as in the follow. 


Ing Table. 


22 dee 
aſt 6 * 
Hows aA TABLE of Points equally diſtant from Noon 
g; thillfl both in North Latitude, and in South Latitude; | 
either before Noon or Afternoon. 
h, the "North Latitude, South Latitude. 
being Forenoon. — Afternoon. | Forenoon. | Afternoon, 
ute of dy E Shy W © [NbyE N by W © 
68. E SS W NNE NNW 
- 59 Is E by S SWbyS IN Eby N [NW by N 
* 8 (South Eaſt (South Weſt [North Eaſt | North We 
nyt Why W IN E by E [NWby WH. 
Es F WS W E NE WNW |, 
E by S W by 8 E by N W by N 
Eaſt R eſt Eaſt F525 We ſt SY 
| EbyN IW by N IE by 8 W by S 
1 EME WNW [ESE WSW 
N E by E N W by W IS E by E S W by W | 
North Eaſt INorth Weſt [South Eaſt South Weſt 
NE by N |xNWbyN [SEbyS S W by S 
NNE NNW SSE SSW 
N by E N by W js by E L 
North North South South 


ee 


Propoſition 2. To find the Hour of the Wight by the Stars, 
and the Tables of the Sun Dial. s 


* OU may find the Hour of the Night, by the Bearing 
of any known Star, whoſe Declination doth not ex- 


ceed the Son- s greateſt Peclination; after this manner. 
Find the Time of the Star's coming to the Meridian on 


the 


5 | | 
* 
=> 


” FE 


92 To: Miri ner's Compaſs Rettified. 


the Day propoſed ; then if the Star be on the Eaſt fide 
of the Meridian, ſubtract the Hours and Minutes which 
theſe Tables ſhew, from the Time of the Star's coming 
to the Meridan, the Remainder isGe Hour of the Night, 
But if the Star be on the Weſt-fide of the Meridian, then 
add thoſe Hours and Minutes aboveſaid, to the Timeof 


the Star's coming to the Meridian, the Sum is the Hour 
of the Night. | 


To find what time the Stars come upon, or to thei 


Meridian, fee the Mariner's Kalendar, in the Uſes of 
the Tables of the Sun's, and a Star's Right Aſcenſion, 
Pages 57, 58, 59, 60, and Gr, 


Example 8. Admit the 6th Day of O#ober, in the La. 
titude 40 degrees North, I obſerve the Bel!”s Eye to be 
NE. I demand the Hour of the Night? 

The 6th Day of October, the Bull's Eye cometh on the 
Meridian at 51 Minutes paſt 2 a Clock in the Morning ; 
this Star's Declination is 15 deg. 56 min. N. therefore 
in the Table that belongs to 40 degrees in Page 64, 
Jeek in the Head of the Table the Declination of the 
Ser, and by the ſide, the Point of the Compaſs, and 
In the common Angle of meeting, is 1 hour 31m. which 
ſubtract from 2 hours 31m. the $72r's Southing, the Re- 
mainder t hour 20 min. is the Hour of the Night defired. 
But if this Star had born S. W you muſt have added, and 
then the Hour would have been 22 min. paſt 4 a Clock 
in the Moraing. | 


The Operation. 


h. m. 
The Time of the S/ ars being on the Meridian 2: 51 


His Diſtance from the Mer. either at SE. or SW. 1: 31 
FTbe Time of the Night, the Star being SE. <7 20 
The Time of the Night, the Star being SW, — 4. 22 


Ex 


E xan 


| titude 4 
ESE. 


bm. No 


Time c 
His Dil 
Time 
Time 


Not 
for th 


Inſtrun 


which 
ward; 


canno 
this B 


natic 


1 


the 
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which Example q. Admit the 5th Day of November, in La- 
oming Wi: ide 45 degrees North; I ſee the Lion's Tail upon the 
Night. Es E. point of the Compaſs, having Declination 16d. 

| — 6m. North, I demand the Hour of the Night ? 

Ime o 


The Operation, . h. m. 
Time of the Stars being on the Meridian—o8 : o7Morn, 
His Diſtance from the Meridian, being —— 03 : or 
Time of the Night, the Star is E. S. E. — og: o6Morn. 


Time when this Star is W. S. W. II: o8Morn. 


Note, If the Compaſs hath Variation, you muſt allow 
| for the Variation: But if you will uſe this following 
Inſtrument, I call a Rectifer, you need nor reckon 
which way the Variation is, either Eaſtward or Welt- 
ward; for this Inſtrument will do it fo plain, that you 
cannot be miſtaken, as is ſhewh in the following part of 
this Book: But for theſſpreſent I will only give you one 
"as Propoſition, and apply it upon the Rectifier, which is 
as followeth. 


= Admit in Latitude 47 degrees North, the Sun being 

Re. in one of the Equinoctial Points, at which time he hath 

=o} no Declination, I obſerve the Sun to riſe upon the ESE. 

wy Point of the Compaſs; I demand the Variation ? 

och The Sun having no Declination, in any Latitude (if 
there be no Variation) the Sun will rife at Eaſt, and ſet 
at Weſt; but according to the foregoing Propoſition, the 
dun did riſe at E.S.E. therefore there is two Points Va- 
nation, as will appear by the following Rectiſier. 

Ms 

5 The Deſcription of the Rectifier. 

20 HIS Inftrument containeth two Circles or Compo//es, 

22 one Within the other ; but as it is made in Wood, 


: the one moveth upon the other; ſo that the inward or 
"x upper 


9 _ 1 
*. K 1 TL . 
* 4 _ 
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by, which is ſubject to Variation ; hut the oa of 
under Circle,..repreſenteth a true Compaſs that" never 
varieth. And by it you may readily rectify. your Com. 
paſs, when it doth vary; thus: 

Always bring the true Point of Riſing; or getting on 
the outward or under Compaſs, to oe the falte x 


there let the Inſtrument ſtand. 
As in this foregoing Propoſition: The Eaſt Point is 
the true Point of Riſing, and the ESE. Point is the falſe 
Point of Riſing, therefore bring the Eaſt Point on the 
outward or under Compaſs, to touch the ESE. Point 
on the inward or upper Compaſs. 
Then the Points that are upon the outward Compass, 
do explain the Points that are upon the inward Com- 
paſs; ſo that according to this Obſervation the N NE. 
Point on your Compals, 18 * rue North Point; and 
the North is the true NNW. he NW, is the True 
WNW. and the Weſt is the 1 WSW. Point 3 J a8 
plainly appears by the Rectifier. 
Note, The True Points are always counted on the 
Outward Circle or Compaſs. 
I This Inftrument in Wood, is larger than this Figure, 
. 100 there the Points are divided into Hal ves and Quar- 
ters; as alſo each Compaſs (in ſome) is divided into 360 
degrees, numbred from the North, and South, (both 
Ways) towards the Eaſt and Weſt, ending there in 90 
ee. a 
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upper Circle, repreſenteth the Compaſs that © you ; ben 1 
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of Riſing, or ang, on the inward or upper Compiß, 
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- Propoſition 3. To find the Sun's Riſing, Setting, or 
Amplitude by the Table of the Suu- Dial. . 


"MM JN the Table for the Latitude of the Place, ſeek the 
A Declination, under which, and againſt © Set, is the 
Xx dun's Setting ; and againſt Suns Amp. is the Amplitude 
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And if you ſubtract the Sun's Setting from 12 Hou, 
it gives his Riſing. 

Example 10. Latitude 50 degrees North, Sun's De 
clination 20 degrees North, I demand his Rifing, Setting, 
and his Amplitude ? | 
In the Table for 50 degrees (in Page 74) ſeek the 
Declination 20 degrees North at the Head of the Table, 


ſheweth the Sun ſetteth at 43 Minutes after 7 in the 
Afternoon; which ſubtract from 12h. the Remainder 
4h. 17m. is his Riſing. 

In like manner under the Sun's Declination 20d, and 
againſt Sun's Amp. is 32d. 8m. the Sun's Amplitude: 
that is, Eaſt Northerly at his Riſing, but Weſt Northerly 
at his Setting. 
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Note r. The Amplitude always of the ſame Name 
with the Declination : Fo that Reaſon the Ampli 
tude is ſet only for North Declination, being the ſame 
in Quantity for South Declination, only in Quality its 
'the contrary. 


Note 2. The Sun's Riſing for North Declination, is the 
Setting for South Delination: For that Reaſon the Table 
hath only CG). et, both for North and South Declination; 
yet they ſerve for both Riſing and Setting, by looking 
contrary to the given Declination. 

Wherefore, to find the Sun's Riſing, when he hath 
North Declination, look under South Declination ; and 
| When he hath South Declination, (to find his Riſing) 
” look under North Declination. 


Note 3. In South Latitude with South Declination, 
alſo in South Latitude with North Declination, U"*® 
Sun's Rifing and Setting is the ſame as in North Latitude 
with North Declination, as alſo in North Latiiude wil 
Scuth Declination. 
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Therefore theſe Tables are as uſeful in South Latitude, 
in North Latitude; if North Declination in theſe Ta- 


Jes be counted for South, and South for North. 
Note 4. The Riſing, Setting, and Amplitude of any 


unt 'ar (whoſe Declination doth not exceed the Sun's great- 
x th {Ft Declination) may be found by theſe Tables; provided 
"able, ts Southing, or Time of the Star's coming to or on the 
which leridian, be known. 

n the For the Time of Sun-ſetting in theſe Tables for any 


attitude, is a Star's half Continuance above the Horizon, 
aving equal Declination, and the fame kind with the Sun, 
or the ſame Latitude. 
Therefore the half Continuance of a Star above the 
orizon {found in theſe Tables as before directed) 
added to, and fubtracted from the Star's coming to, or 
dn the Meridian ; the firſt is the Star's Setting, the latter 
ts Riſing, | 

Examples of this Nature Wu will find in the Uſe of 
he next Tables of Semidiurnal and Seminocturnal Arches, 
0 which the Reader is referred. | 

The Amplitude of a Star by the foregoing Tables is 
ound as the Amplitude of the Sun was, which is more 


fully treated on in the Uſe of the Tables of Amplitude, 
in Page 146, 
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Afronemic T AB L ES of Semidiurnal and Se- 
minocturual Arches : Shewing the True Time of 
the SU N's Riſing and Setting; with the Length 
of the Day and Night, for any Day in the Year 

fitting all Places in the World, whoſe Pole is not 

"the MW vated above 60 Degrees, either North or South; 

tute end to laſt with Exattneſs, as long as God upholds 

with e the Courſe of Nature. 
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A Table. ſbeing 
Arch, or Time 


the Semidiurnal heb, or Time of Sun-ſettin, | 
hen the Sus bath North Declination; and the Semino#ur, 
of Sun-riſing, when the Sun bath South . 


| 
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Table ſbewing the Semidiurnal Arch, or Time of Sun, ſetting, 
when the Sun bath North Declination ; and the Seminocturnal 
Arch, or Time of Sun-riſing, when the Sun hath South De- 
clination. AS 
The Degrees of Latitude, 
111111 
SEH MAU MIR MH MH MIH M 
— — — —ů ů —— — — 1 — — A 
o 6 oo 6 eo] 6 oOo 6 o00| 6 dos oo 
1] 6 oo] 6 oo] 6 or 6 16 o1] 6 on I 
2] 6 o1] 6 ot] 6 or 6 016 o2] 6 oa | 
3] 6 o1] 6 oz] 6 oz2|.6 o02| 6 oz} 6 oz 
+ 6 o2| 6 o2| 6 oz | '6 03] 6 pz] 6 oz 
5]. 6 o2] 6 03| 6 03 6 S4 6 6 o 
61 6 oz] 6 o5| 6 oz | 6 o 6 6 og 
1] 6 03].6 04 6 46 05 6 6 o 
8] 6 oz 6 oa 6 o 5 <6] 6 6 07 
J %%% 04] i 6 s „ © 6 6 
12 1— | — wn | —ᷣ— 127 [—— 1 = 
210] 6 05] 6 06] 6 o6} 6 97] 6 8] 6 
g11| 6 o5| 6 os 6 @7| 6 O35] 5 09 6 
a6 os] 6 % 6 o8| 6 9 6 6 
3136 06 6 % 6 os8| 6 ©9| 6 101 6 
514 6 07] 6 as| 6 og| 6 19]-6 y1| 6 
3156 68] 6 o 6 10 6 11] 6 
*16| 6 oS$]| 6 oo 6 10 6 12] 6 13 
17] 6 og| 6 10 6 111 6 12] 6 
8] 6 oh] 6 10] 6 12| 6 136 
19] 6 10} 6 11] 6 13] 6 14] 6 
eo | 6 10] 6 12] 6 14 6 156 
21| 6 11] 6 12] 6 14 6 16 6 
22| 6 11 6 13] 6 15| 6 16] 6 
23 6 12] 6 44] 6 15 6 29] 6 
[23290 6 126 141 6 161 6 17! 6 


2 
0 


ac 


The Mariners Compaſs R eftified. 


100 
4 T able Sewing the Semidiurnal Arch, or Time of Fun fett ting 
when the *un bath North Declination ; and the Seminoct᷑ urnal 
Arch, or Time of Sun-riſing, when the Sun hath South Dr 
clinaton. | 
I The Degrees of Latitude, 
773 
S H MEH MH MH MIH MU M 
o 6 o0] 6 o 6 oo 6 oof 6 oof 6 © 
16 1] 6 o1] 6 ot] 6 or] 6 or] 6 ol 
2] 6 oa 6 o2| 6 o2| 6 oz| 6 oa 6 o2 
31 6 0z] 6 o; 6 03] 6 oz] 6 q 6 04 
4] 6 og| 6 o4| 6 04] 6 o5| 6 og | 6 of 
5] 6 o5| 6 o 55 _ 6 06] 6 os] 6 66 
6] 6 c6| 6 06| 6 06 07 | 6 07] 6 & 
71 6 a6] 6 057] 6 97 6 os] 6 og 6 09 
8 8] 6 7 6 03| 6 O9| 6 o9| 6 10 6 10 
8 9] 6 08 6 2 6 5 6 10 6 11 6 1 
310 6 o9| 6 10 6 11 6 12 1 6 13 
gil| 6 10] 6 11] 6 1266 13] 6 13] 6 14 
Sia s 11] 6 12] 6 13] 6 14] 6 15 6 16 
213] 6 12] 6 13] 6 14] 6 15 6 16] 6 #7 
14] 6 13].6 146 15] 6 16] 6 13] 6 19 
3 .... i ER. — 
| S15 6 14] 6 15] 6 166 18] 6 19 6 | 
16] 6 15 6 16 6 18 6 19] 6 20| 6 2 
176 16] 6 1716 19] 6 20 6 2 6 22 
1186 17] 6 19] 6 20| 6 21] 6 23] 6 24 
11916 18 6 206 218 6 23] 6 24 6 6] 
— — ——— — — —— uw — — — —_ —— 
e206 19] 6 21] 6 228 6 24] 6 25 6 ö 
| at] 6 20 6 22 6 24] 6 25 6 27] 6 29] 
| a2 j| 6 21 6 231 6 251 6 1 6 38 6 30 
236 226 6 24 6 26| 6 288 6 zo 6 3 
22,2901 6 23] 6 21 27 6 29\ 6 - 311 6 331 
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A Table ſbewing the Semidiurnal Arch, or Time of Sun ſettinz 
when the Sun bath North Declination ; and the Semino cturnal 
Arch, or Time of Sun-riſing, when the Sun bath South De- 


clination. 
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The Degrees of Latitude, 
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clination, 


A Table ſb-wing the Semid wrna! A-ch, or Time of Sun-ſettim|M 
hben the Sun bath North . 'eclination ; and the Semin:&urull 
Arch, or Time of Sun-riſing, whey the Sun hath South D 
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A Table ſbewing the Semidiurnal Arch, or the Time of Sun-ſetting, 
tauben the Sun hath North Declination; and the Seminofurnal 


Arch, or Time of Sun-riſing, when the Sun hath South 
1 Declination, | Ta 3 
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Table ſewing the Semidiurna ! Arch, or Time of Sun ſetting 
u hen the Sun bath North Declination; and the Seminocturnal 
Arch, or Time of dm riſing, <when the Sun bath South De- 


clinat ion. 
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The Degrees of Latitude. 
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A Table ſbewing the Semidiurnal Arch, or Time of Sun ſetting, ¶wöben the 
chen the Su 1 bath N-+th* Dectin xt ion and the Seminoctuyni SS Arch, or 
Arch, or Time of Sun-riſins, when the Sun hath Saquth Dt. clination 
clinat ion. ” | 
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Table bowing 1 the Semidiurnal Arch, or Time of Sun-ſetting, 
when the Sun hath North Declination ; and the Seminocturnal 
Arch, or Time of Sun-riſing, when the Sun bath South De- 
clination. 
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The Uſe of the foregoing TABLES, «lf 
Semidiurnal and Seminocturnal Arches, WM... cri; 
To find the Time of the Sun's Ri ing and Setting, a ne! 
the Length of the Day, and 7 the Night by w Rk 
Tables. ne Semi 
ÞIRST, fer the Sun's Declination, in the Taal Te Lene 
of Declination, for the Day propoſed ; with whid 
enter the Table of Semidiurnal and Seminoctum 
Arches ; finding the Latitude of the Place in the Hen Examp 
of this Table, and the Degree of the Sun's Declinatin Pouch Dc 
in the firſt Column on the Left hand; and in the cm ben the 
mon Angle of Meeting is the Semidiurnal Arch, if h | 2h 
Sun hath North Declination ; but it's the Seminoctum a 
Arch, if the Sun hath South Declination. pgs 
Example 1. For Illuſtration hereof, let it be require! WM” 7 . 
to find the Time of the Sun's Riſing, Setting, and the E . 
Length of the Day, and Length of the Night tor the 23 _ 
Day of April, 1745. in Latitude 46 Degrees North? F 
At which Time the Sun's Declination is 16 deg. 4 mit. mo 
North; with which enter the Table, as is before de- 70 5 
clared, and the Semidiurnal Arch is 7 Hours, 9 Min, the N yy 
true Time of Sun-ſefting ; whoſe Complement to 12 3 
Hours is the Seminocturnal Arch, or the Time of dun- en 
riſing, and is 4 Hours 51 Min. Double the Semidiurndl The Se 
Arch, you have the Length of the Day; double the Se- o 
minocturnal Arch, the Aggregate is the Length of the The C 
Night, See the Work following. H. M. And 
emidi 12:0" rue s 
The Semidiurnal Arch, or Time of Sun ſetting O7: 09 : 
— The L 
The Complement to 12 Hours is O04: 5¹ 
A The $ 


The Seminocturnal Arch, or Time of Sun; riſing, in The L 


| . Latitude 46 Degrees North, is 4 Hours 51 Minutes. he 
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e Semidiurnal Arch doubled 1 — 4 07 i 09 


5 4 he Length of the Day, April 23, 1745. is — T4 : 18 
W'he Seminocturnal Arch doubled ———— <4 : 5 


e Length of the Night, April 23, 1745. is —C9 : 42 


— — 
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Ctuind 


Hen Example 2. But when the Sun bath 16 deg. 04 min. 


South Declination, in this Latitude of 46 deg. North; 


nation x 
. hen the Day-Arch will become the Night-Arch, and the 
if th Night-Arch will become the Day-Arch. ; 
turnd As, on October 26, 1745, the Sun hath 16 deg. 07 min. 


South Declination; then the Time of the Sun's Riſing 
is 7 Hours 10 Minutes, his Setting 4 Hours 5o Minutes 
| the Wb Length of the Day 9 Hours 40 Minutes, and the 
231 WW --2gth of the Night 14 Hours 20 Minutes. 


Example 3. Let it be required to find the Time of 
the Sun's Riſing and Setting, with the Length of the 
Day and Night, for the 15th of December, 1745, in 
Latitude 53 deg. North ; at which Time the Sun's Decli- 


un- mation is 23 deg. 24 min. South? H. M. 
mal ; | 12 : O0 
Go. The Seminocturnal Arch, or Time of Sun-rifing 08 : 21 
1 The Complement to 12 Hours is — "03 : 29 


And is the Semidiurnal Arch, or Time of Sund letting 


00 
The Semidi EERaoonogs 
0g idiurnal Arch doubled } 03 : 39 


The Length of the Day, December 15, 1745, 07 : 18 - 
The Seminocturnal Arch doubled —ͤ — 98 b 35 


The Length of the Night, December 15, 1745 \is 16 42 
| Theſo 
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The Uſe of the foregoing TABLES, q 


Semidiurnal and Seminocturnal Arches, 


7 


e Semidi 


To find the Time of the Sun's Riſing and Setting, re Lengt! 
the Length of the Day, and of the Night by thi 


Tables. he Semin 


IRS T, feek the Sun's Declination, in the Tate be Lene 
of Declination, for the Day propoſed ; with whit 
enter the Table of Semidiurnal and Seminoctum 


Arches ; finding the Latitude of the Place in the Hen 7 
of this Table, and the Degree of the Sun's Declinatio E the 1 
in the firſt Column on the Left: hand; and in the com- 5 . Ar 
mon Angle of Meeting is the Semidiurnal Arch, if tle 51 on 
Sun hath North Declination; but it's the Seminoctum seu De 
Arch, if the Sun hath South Declination. 8 

Example 1. For Illuſtration hereof, let it be requitei Ul Leng 
to find the Time of the Sun's Riſing, Setting, and the Length e 


Length of the Day, and Length of the Night tor the 23 
Day of April, 1745. in Latitude 46 Degrees North ? 
At which Time the Sun's Declination is 16 deg. 4 min. 
North; with which enter the Table, as is before de- 
clared, and the Semidiurnal Arch is 7 Hours, 9 Min. the 
true Time of Sun-ſefting ; whoſe Complement to 12 
Heurs is the Seminocturnal Arch, or the Time of Sun. 
riſing, and is 4 Hours 51 Min. Double the Semidiumal 
Arch, you have the Length of the Day; double the Se- 


Exam 
the Sun", 
Day anc 
Latitude 
nation is 


The Ser 


minoctu: nal Arch, the Aggregate is the Length of the The Co 

Night, See the Work following, H. M. And 

(LT 12 : 00 Tue Sei 
The Semidiurnal Arch, or Time of Sun ſetting— 07 : 99 

— — The Le 

The Complement to 12 Hours is 04 : 51 The Se 


. — _—_—— Cp 
 _ The Seminocturnal Arch, or Time of Sun-riling, in The Li 
Latitude 46 Degrees North, is 4 Hours 51 Minutes. 
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H. M. 


e Semidiurnal Arch doubled — 4 o : 85 


r 
— — 
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„ @ ö he Length of the Day, April 23, 1745. is — 14: 18 
y thj : e 


Ee Seminocturnal Arch doubled * 
e Length of the Night, April 23, 1745» is — 09 : 42 


—— —— 


Example 2. But when the Sun hath 16 deg. 04 min. 
Wouth Declination, in this Latitude of 46 deg. North; 
When the Day-Arch will become the Night-Arch, and the 
Night-Arch will become the Day-Arch. i 

As, on October 26, 1745, the Sun hath 16 deg. 07 min. 
South Declination ; then the Time of the Sun's Riſingg ] 
Is 7 Hours 10 Minutes, his Setting 4 Hours 50 Minutes; : 
the Length of the Day 9 Hours 40 Minutes, and the 
Length of the Night 14 Hours 20 Minutes, 


lation 
com- 
f the 
urnd 


Example 3. Let it be required to find the Time of 
the Sun's Riling and Setting, with the Length of the 
Day and Night, for the r5th of December, 1745, in 
Latitude 53 deg. North ; at which Time the Sun's Decli- 


in- mation is 23 deg. 24 min. South? H. M. 
nal ; | 12 : O0 
e- The Seminocturnal Arch, or Time of Sun-rifing 08 : 21 


he WW The Complement to 12 Hours is — 03: 29 
l, And is the Semidiurnal Arch, or Time of Sun-tetting. 


0 The Semidiurnal Arch double. } 2 3 


q The Length of the Day, December 1 55 1745 
- The Seminocturnal Arch doubled 
R ——— 


The Length of the Night, December 1 5, 1745, is 16 : 42 
| Theſo 


07 : 18 
& 055 
O08 : 2 


* = 
1 
— 
6 4 5 42 4 
- 8 * . — - 
-—- 1 


9 wy - 
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- Theſe Tables wi'l ſerve as well in South Latitude x; 
orth, with this Alteration only. When in South l 
titude, then uſe South Declination there, as you do Nor 
Declination here, in North Latitude. 
For then theſe Tables ſhew the Semidiurnal Arch, « 
the Time of Sun-riſing, when the Sun hath South Ded 


he Semid 
he Sem 


The Leng 
Length o 


nation; and the Seminocturnal Arch, or the Time Latitude 
Sun-ſetting, when the Sun hath North Declination. | 1 6 
Example 4. Let it be required to find the Time oi .: 
the Sun's Riſing and Setting, with the Length of tt BY the 
Day and Night, for the 23d of April, 1746. in Lt of al 


* tude 46 Degrees South. not exce 
At which Time the Sun's Declination is 16 Deg" tude that 
oo Minutes North; with which enter the Table, and tk Year, is 
= Seminocturnal Arch is 7 Hours 9 Min. the Time of Su If the 
| riſing 3 whoſe Complement to 12 Hours is the Semi Latitude, 
urnal Arch, or Time of Sun-ſetting, which is at the Dec 


Minutes paſt 4 of the Clock. | H. M ge 
The Seminocturnal Arch doubled ; 8 : ; r 
: | | mmm -_— in aſcer, 
The Length of the Night, April 23, 1746. 9 14:1 Eaſt-fid 
in Latitude 46 Deg. South — — Horiz or 


jou ſut 


| | the Sta 
The Semidiurral Arch doubled ——— $ Kite 
— Mn 

The Length of the Day, the 23d of April 09 : 4 | 
1746. Latitude 46 Degrees South— — 5 Exq 
Example 5. Let it be required to find the Time of tte Riling 


Sun's Riſing and Setting, with the Length of the D in the 
and Night, for the 15th of December, 1746. in L. of thi 
titude 53 Degrees South. ' At which Time the _ of No 
Declination is 23 Deg. 24 Min. South ; with wo Clock 
enter the Table of Semidiurnal Arches, Sc. and you V 
find as follows. a 1 
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!ö§;— ms WOO 
he Semidiurnal Arch, or Time of Sun-ſetting 08 : 21 
he Seminocturnal Arch, or Time of Sunvriling 03 : 39 


The Length of the Day 16 : 42 
Length of the Night, December. 15. 1746, 5s Tl 
| Latitude 53 Degrees S, ——— 8 „ 


To find the Time of a Star's Riſing cr Setting. 


BY theſe Tables the Time of the Riſing and Setting 
of all Stars in the Heavens (whoſe Declinations do 
not exceed the Sun's greateſt Declination,) in any Lati- 
tude that the Tables contain, and at any Time cf the 
Year, is found in this Manner. 

If the Star hath North Declination, and you in North 
Latitude, look for the Latitude in the Head of the Table, 
the Declination on the Left-hand, and in the common 
Angle of meeting is the Stars Semidiurnal Arch, or half 
the Time of the Star's Continuance above the Horizon, 
in that Latitude; or the Diſtance of the Time that Star is 
in aſcending from the Horizon to the Meridian, on the 
Eaſt-fide ; likewiſe deſcending from the Meridian, to the 
Horizon, on the Weſt-ſide of the Meridian. Now, if 
jou ſubtract theſe Hours and Minutes from the Time of 
the Star's coming to the Meridian, the Remainder will 
be the Time of the Star's Rifing ; and if you add, the 
dum will be the true Time of the Star's Setting. 


Example 6. Let it be required to find the Time of the 
Riſing and Setting of the Bul/”s Eye, November the 18th, 
in the Latitude of 52 Degrees North: I he Declination 
of this Star is 15 Deg. 55 Min. North; the 18th Day 
of November this Star cometh on the Meridian at 12 a 
Clock at Night. 5 

H. M. 


Examp. 
Riſing ar 
outh, t 
Wo deg. ! 
auth, 1 
4 min. ii 
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H. M 
The Time of the Star's Southing »- . 12 : 0 


— — 


O5 2 00 


Time of the Star's Riſing in the Evening 


Time of the Star's Setting in the Morning O: 0 


The Tim 
To it add 


W he Sum 


The Semi 
hich ſu 


The Rem 


Nate t. If the Sum of the Addition exceed 12 Hour, 
caſt away 12 Hours, 

2. And when you can't ſubtract, add 12 Hours to the 
Star's Southing, and then ſubtract : What remains isit' 
Setting. 

Example 7. I deſire to know the Time of the Riſing 


and Setting of the Bul/s Eye, the 18th Day of Noven- ime of“ 

ber, in the Latitude of 13 deg. North: The Declinatio be Semi 

of the BulPs Eye is 15 deg. 55 min. North ? Lime of t 
H. M. Wine of 1 

The Time of the Star's Southing we 12: 0 

The Semi-apparent Arch, ſubtract — o6 : 15 Examp, 


SN A : — — ] fche G. 
The Time of his Riſing in the Evening 05 : 6. 30 Dex 
—— 


The Time of his Setting in the Morning 06: 15 ime of! 
The Semi 


L ime of t 


— — 


If the Star hath South Declination, and you in North 
Latitude, look (as before) che Latitude in the Head of the 
Table, the Declination on the Left: ſide, and in the com- 
mon Angle of meeting is the Star's Semi- depreſſed Arch; 
which ſubtract from 12 Hours, the Remainder is the Star's 
Semidi-apparent Arch, or half the Time that the Star doth 
continue above the Horizon in that Latitude: Therefore fut- 
tract thoſe Hours and Minutes from the Time of the Star's 
coming to the Meridian; adding 12 Hours to the Star's 
Southing, if otherwiſe Subtraction can't be made, the 
Remainder will be the Time of the Star's Riſing ; and f 
vou add, the Sum will be the Time of the Star's Setting. 

Example 


Iime of 
when 1 
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Example 8. Let it be required to find the Time of the 
tiing and Setting of the bright Star in the Great Dog's 
»uth, the 15th Day of November, in the Latitude of 
Jo deg. North. The Declination of the Great Dog's 


2 8 = 


* „* „* 


77 wth, is 16d. 21m. South, and it's Southing is 2 Hours 
ma. in the Morning, the 15th of November. = 
o * 1 
er Time of this Star's Southing is ———— 02 : 24 
ours, 10 it add GGG + 00 

W he Sum is — — 14 : 24 
o tit Mfrne Seminocturnal Arch, by the Table, is — 7 : 22 
S 113 BBW hich ſubtract from ͤk⁊Ä⁊æꝗꝛ.q́— — 12: 00 


— 


The Remainder is the Semidiurnal Arch — 04 : 38 


Time of Southing, with 12 Hours added, is — 14 : 24 
The Semidiurnal Arch, ſubtract — 604 38 
Time of the Star's Riſing in the Evening — 09 : 46 
Lime of the Star's Setting in the Morning-——_7 : 02 


Example 9. I defire to know the Riſing and Setting 

— the Great Dog the 15th of November, in the Latitude 

f 30 Degrees North. | 
H. M. 


1 ume of Southing, with 12 Hours added 14 : 24 
— The Semidiurnal Arch, ſubtract — 06 :: 39 
75 | ime of the Star's Riſing in the Evening 07 : 45 
— cc — 

n, Wine of the Star's Setting in the Morning, 
ml when 12 Hours is ſubtracted 7 09 * 03 
doth 
772 n South Latitude, to know the Time of the Riſing and 
war's Setting of the Stars. 
tar“ n 

the ) © with thoſe Stars that have North Declination in 
nd if . South Latitude, as with Stars that have South Decli- 
g· on when in North Latitude. 
imple H E xample 


”- 
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Example 10. Let it be required to find the Time off 
the Riſing and Setting of the Bu/s Eye the 18th Day off 
November, in the Latitude of 42 deg. South. 
The Declination of this Star is 18d. 55m. North: 
The 18th Day of November this Star cometh upon th 
Meridian, at 12 of the Clock at Night, 


H. M 
The Semidepreſs'd Arch, by the Table, is —— o : 
Which ſubtract from 
The Remainder is the Scmiſiderial Arch — 005 : 0 
The Time of this Star's Northing i 12 5 
The Semiſiderial Arch, ſubtract 
Time of the Star's Riſing in the Evening — 7 : » 
Time of the Star's Setting in the Morning - 05 : 6 


In like manner the Riſing and Setting of any Star (whok 
Declination exceedeth not the Sun's greateſt) may | 
found in any Latitude, from the Equinoctial to 60 degres 
either North or South Latitude. | 


| 


— — 05 : 0 


E 


— 22 _ — _ — 


AS TRONO MIC 


+ A 8 L LE: 


S HE WIN G, 


The Point of the Compaſs that the Sun and Stars Riſe au 
Set with, 


Being of excellent Uſe for the ready finding of tit 
Variation of the Compaſs : and may be performed by U 
ordinary Meridian Compaſs, but more exactly by an Air 
muth Compaſs. 

Fitting all Parts of the World, where the Pole is et 
vated not above Go degrees, either North or ns” * 
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Latitude o Degree. 


in. to tn. Moos. * r a 


North De- De- [South De- 
clination. | clin, | clination. 
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Latitude 3 Degrees. 


North De 
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Latitude 5 Degrees.” 
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Latitude 6 Degrees. 


| Latitude 7 . 


San Le- 
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h De- e 


clination. 557 E 


[ De- [South De- 
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1 1.09 
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9-31 
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22.19 


be Mariner s Compaſs 5 Reflified, 297 
8 Latitude 8 8 Degrees. _ Latitude 9 Degrees. 
> North De- De- (South De- De- | = DeT De- jponth De- 
* 8 | clination. clin. clinarioh. || clina clination. | clin Clinatien. 
4 rk [3 MJO©rt | 0 ſer] Ori Dr ei N M |G@ri Oe 
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Latitude 11 Degrees. 
North De- Der South PS. 


11 


Land 1 
North De- | De- outh De- 


d- 
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Nee nu 
eren s H Wer | Ear Welt] 0:90 [alt Welt 
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Latitude 12 Pegrecs 
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Latitude 14 Degrees. 
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Latitude 17! Degrees. TH 
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The Deſcription and Uſe of the foregoing TABLES. 
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HESE Tables of Points of 
which the Sun or any Star, whoſe Declination 
exceeds rot 23 deg. 29 min.) begin at Latitude o Dex: 
and proceed orderly. to bo Deg. (being ſome four, me 


the Compaſs (it 


two Tables,.in one Page) and fixty-one in all. 


2. In each Table are five Columns; the middlemoſt 
contains the Degrees of Declination, either North of 
South; thoſe two on each fide of it, mark'd O it, 
©. /et (urder North and South Declination) ſtand for 


Sun-riſing and Sun- ſet ung. 


riſes 


the 7 


3 The 


| 
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The firſt and ſecond Columns, (under North Decli- 
nation) as alſo the fourth and fifth Columns (under South 
Declin.ttion) contain the Points, and each Quarter of a 
Point of the Compaſs, of both Riſing and Setting: Thus, 
Eaſt, Ne, under which is 1, 2, 3; that is, Za/? or 
IWeſt 1 Quarter, 2 Quarters, 3 Quarters, Northerly or 
Southerly ; then E by N. W by N. under which 1s I, 2, 
3; that is, E by N. or W by N. 1 Quarter, 2 Quatters 


' Northerly, &c. 


Theſe Tables are ready Helps for finding the Variation 
of the Compaſs with Eaſe and ſufficient Exactneſs; evi- 
dently made out in the foliowing Uſes. 


To find the Point of the Compaſs that the Sun Riſeth or 
Setteth with, at any Time of the Year, 


FIRST, ſeek the Sun's Declination, in the Table of 

Declination for the Time propoſed ; with which 
enter the foregoing Table, finding the Latitude in the 
Head of the Table, and the Declination in the third 
Column; againſt which, on the Left-hand, if it be 
North Declination, but on the Right-hand if it be South 
Declination, is the Point of the Compaſs that the Sun 
riſes or ſets at, according to the Titles at the Head of 
the Table. 

Note, Theſe Tables ſhew the true Points of the Sun's 
Riling or Setting; ſo that you may readily know at any 
Time, ſeeing the Sun riſe or ſet, the Variation by an 
ordinary Meridian Compaſs, 

There are ſome Compaſſes not touched ſo well as they 
ought to be; others, in Time, the Virtue of the Stone 
wears off from the Needle. 


Now, by theſe foregoing Tables, you may very readily 
ducover any of theſe Defects. 

But it may be objected, they cannot ſet the Sun by 
an ordinary Meridian Compaſs, ſo near as is re- 
quired, . 

13 


To 
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To this I anſwer, it's as eaſy to ſet the Sun by the 

Compaſs, as to ſteer a Ship by it; for expert Seamen 
can ſet the Sun, or a Headland, to near a Quarter of 
a Point by their Hand, (but with Sights much nearer 
the Truth.) The Poſture to obſerve in ſuch a Cale ] 
adviſe, is thus; 
Set the Compaſs about two Foot high, and directing 
your Hand towards the Sun, note what Point, Half - Point, 
or Quarter-Point, the Sun riſeth, or ſetteth on; then, 
in that Table belonging to the Latitude, ſee whether the 
Sun riſeth, or ſets that Day upon the ſame Point, found 
by Obſervation: If they agree, there is no Variation; 
but if they do not agree, the Compaſs is not true, ot 
there is Variation; and the Variation is ſo much, as i 
the Difference between the Obſervation and the Table. 


Example 1. Admit in Latitude 30 Degrees North, 
the Sun having q Degrees 44 Minutes North Declina- 
tion; I obſerve the Sun that Day to riſe upon: the E NE 
Point of the Compaſs I demand the Variation? | 

In the Head of the foregoing Tables look for the Iz 
titude 30 Degrees, and in the third Column for 9 deg. 
44 min. North Declination ; and againſt it (under O I) 
is E by N. which ſheweth that there is one Point Varia- 
tion. For it appears by the Table, that the EN E. Point 
on the Compaſs is the true E by N. Point; and the E 
by N. (as its upon the Compaſs) is the true Eaſt Point; 
the Eaſt Point is the true E by S. the S E. is the SE by 
8. and the South is the S by W. the Weſt is the W. by 
N. and the North is the N by E. 

This plainly appears by the Refifier, if you bring the 
E by N. on the outward Circle, right againſt the EN E. 

on the inward Circle. | 
Nov, ſuppoſe we were fo obſerve the Sun at his Set- 
ting, in the Latitude of 30 deg. with Declination 9 deg 


| Amn: North, as aboveſaid, we ſhould find the Sun to 


fs: exactly at Weſt by the Compaſs, although in the 
| Morning 
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Moring we did find the Sun to riſe at E NE. I know 

this will be little leſs than a Contradiction to ſome; but if 

ou caſt —_ Eye upon the Re#ifier, you may ſee it's a 
certain TI 


ruth. 
= Example 2. In Latitude 37 deg. North, the Sun's De- 
clination 8 deg. 58 min. North, I obſerve the Sun to riſe 
E by N. by the Compaſs : I demand the Variation? 
In the Table that belongs to 37 deg. againſt 8 deg. 
zs min. North Declination, and under © Rile, is E by 
N. which ſheweth there is no Variation, becauſe the Ob «+ 


the ſervation agreeth with the Table. 
June Note, If the Declination for the Day propoſed be not 
on; me fame with the Declination in the Tables, then have 
0" WT regard to the neareſt, allowing for the Difference. 
9 Example 3. In Latitude 37 deg. North, ſuppoſe the 
Sun's Declination 10 deg. 15 min. North, I demand the 
4þ Point of the Compaſs that the Sun ſhould riſe with? 
* ? In the Tables the neareſt to 10 deg. 15 min. is II deg. 
5 12 min. againſt which the Sun riſeth E by N. 4 N. and 
, ſets Weſt by North 4 North; but in the Table for 37 deg. 
5 Latitude, the Declination propoſed, is near about the 
middle, between 8 deg. 48 min. and 11 deg. 12 min, 
” Therefore the Sun riſeth E by N. half a Quarter N. and 
8 ſetteth W by N. half a Quarter N. 
* Underſtand the like- in any other Caſe, let the Decli- 
r nation be what it will in any other Latitude, 
Example 4. Admit in Latitude 38 deg. 20 min North, 


and Declination 19 deg. 50 min. South: '1 he Sun riſeth 
upon the RE S E. Point of the Compaſs: I demand the 
Variation ? 

In the Table for Latitude 38 deg, and againſt 19 deg. 
41 min. (the neareſt to the given Declination) is ESE. 
a Quarter $ which ſheweth that there is a Quarter of a 
Point Variation. For the E $ E. Point is ESE. 2 8. 
and the North Point is N E. For if you do bring 
E 8 E. 4 S. on the outward Circle of the Recfißer, right 
28 ainſt ES E. on the inward Circle, then S. S. W. on the 
I 3 Com- 
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Compaſs is 88S W. ! W. and SE. is SE 1 S. and Fall 
is E S. And fo for any other Point, Half- Point, ol 
Quarter-Point, by caſting your Eye upon the Rectiſer. Wl 

Note, The Tables ſhew the true Points of Rifing all 
Setting, and the outward Circle on the Re#&7ifer doth thi 
ſame ; but the Compaſs, when it differeth from the Tx 
bles, ſheweth a falſe Point ; and the inward Circle on th 
Refifier doth the ſame. * 

Example 5, Admit in Latitude 47d. 24m. North 
the Declination 15d. 2m. South, the Sun riſing E by, 
by the Compaſs ; I demand the Variation ? 

By the Tables the Sun ſhould riſe E S E. therefur 
there is one Point Variation: For if you bring the E SE 
on the outward Circle of the Re&ifer, over againſt th: Wil 
E by S. on the inward Circle, then the N by W. on tk: if 
Compaſs is the true North Point; the N W. is the NW. 
by N. and the S. by E. is the true South Point. 

By this Time I ſuppoſe my Reader able to diſcover hoy 
much the Variation is, and how to reckon it without any 
Geometric Demonſtration, or Arithmetic Calculation. 

Note, If you have any odd Minutes of Latitude, go to 
that Table neareſt the Latitude you are in. 


I come now to reſolve a Queſtion ſome are puzzle: 8. 
with; and that is this: « for 
Que. If the Sun riſe at EN E. in any Latitude, . 
ſhould he not ſet the fame Day at WN W. in the ame e 
Latitude? = 

Anfw, If there be no Variation, it will; but if then WWW 
be Variation, it will not be ſo : The Reaſon is evident bY Wb 8 
the Redl ißßer. | : | 

By theſe Tables you may know the Point of the Compab ' WF © 
that any of the Stars do riſe and ſet at, in any Latitude ; 
the Tables contain, either North or South, if their Decl- 


nation do not exceed the Sun's greateſt Declinat ion. 
Example 6. Let it be required to find the Point of the 

Compaſs the Bull's Eye riſes and ſets with, in the Lair 

tude of 50 deg. North? I 
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and Fy The Declination of this Star is 15d. 55m. North; in 
'Oint, « e Table that belongs to 50d. againſt 15d. 57 ms 
Hife, North Declination, the Point of Riling is E, N.E. ; N. 
iſing ra the Point of Setting is W. N. W. 4 N. : 
doth th Underſtand the like for any other Star, whoſe Decli- 
the Th ation exceeds not the Sun's greateſt Declination. 

> On th 


The Uſe of the Rectifier. 


Nor TH Inſtrument, as before deſcribed (in Page 225 
E dy , 94, and 95.) containeth two Circles or Compaſſes, 
one within the other; but as it's made of Wood, the 
one moveth upon the other, and by the Compaſs when 
it doth vary may be rectified, as followeth: 

Bring the true Point of Riſing or Setting (as the Ta- 
ble ſheweth) on the Outward or Under Compaſs, right 
againſt the falſe Point of Riſing or Setting (as your 
Compaſs ſheweth) on the Inward or Upper Compaſs; 
then will the Under Compals rectify the Upper. 

Examp. 7. Admit in Lat. 45d N. the Sun's Declination 
being 7d. 56m. South, the Sun ſetting upon the W. by N. 


go to Point of the Compaſs, I demand the Variation ? 
| The Sun (if there be no Variation) will ſet at W. by 
zei S. and riſe at E. by S. as the Table ſheweth ; there- 
= fore it appears there is two Points Variation. | 
ude, WR Bring the W. by S. Point on the outward Compaſs; 
ame e right againſt the W. by N. Point on the inward Compaſs; 


then the Points upon the outward Compaſs do explain 
the Points that are upon the inward : So that, according 
to the foregoing Obſervation, the N. N. E. Point on the 
Compaſs is the true North ; the North is the true NNW. 
the W. by N. is the true W. by S. the S. E. by E. is the 
true E. by S. And fo for any other Point of the Com- 
pats, by only looking on the Rectiſier. 

And thus you may reCtify the Compaſs, without 
reckoning which way the Variation is, either Eaſtward 
or Weltward : The Refifier doth it fo plain, that 
vou can't be niittaken, | 
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A Table of Amplitudes, fiting all P, | 
to 60 Leprees of 2 2 3 


either North or South 


The Degrees of Latitude, 
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A Table of Amplitudes, fitting all Places from the Equine@ial, 
to 69 Degrees of Latitude, either North or South, 
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A Tableof Amplitudes, fitting all Places from the Equindiyl 
Latitude, either North or South. 
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{ Table of Amplitudes, fitting all Places frem the Equinoial 
to 60 Legrees of Latitude, eit her North or South. | 


The Degrees of Latitude. 
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Table of P all Places frem the Equindii 
to 60 Degrees of Latitude, either North or South. 
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| to 65 Degrees of Latitude, either North or South. 
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A Table of Amplitudes, fittins all Places from the — 
to 65 Degrees of Latitude, either Noth or South. 
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The Degrees of Latitude. 
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The Uſe of theſe Table of Amplitude. 


& þ HE Sun, or Star's Amplitude, is the Diſtance « 
the Riſing or Setting of the Sun or Star from Ml 
Eaſt or Weſt Points of the Horizon, either North 
or Southerly. : 

Note, When the Sun or Stars have North Dec 
tion, they riſe to the Northward of the Eaft, and :t vin 
the Northward of the Weſt: But if their Declinatin 
be South, they riſe to the Southward of the Eaſt, al 

ſet to the Southward of the Weſt ; And by theſe Tabls 
it is thus found, viz. 

Look the Latitude in the Head of the Table, the D: 
clination in the firſt Column on the Left hand; and in tl: 
common Angle of meeting is: the Amplitude de ſired. > 

Example 1. In the Latitude of 30 deg the Sun's Decl- Wil 
nation being 7d. om. North, I demand the Amplitude? 

Anſw. The Amplitude is 8 deg. 6 min. For under L«- 
titude 30 d. in Page 140, and againſt Declination 76 

nu will find 8 d. 6m. which is the Amplitude from the 
Eaſt Northward at Sun-riſing, and from the Weſt Nord 
ward at dum-ſetting. But if the Declination had been 
7d. om. South, in Latitude 30 d. as aforeſaid, then de 
Amplitude would have been 8d. 6m. from the Eaft South" 
ward at Sun rifing, and 8d. 6m. from the Weſt Southwad 
at Sun ſetting. | 

If there be any odd Minutes of Declination, take the 
Proportional Part. 

Example 2. In the Latitude of 42d. zom. the Sun's 
Declination being 12d. 15m. I demand the. Amplitude? 

Arfiv. The Ampl. is 16d. 43m. found as follows; Ac- 
cording to the former Directions, for the Latit. of 42d. 


and Dec An. being 3 ple. the Anpl. is 3 57m. 


Subtract, and their Difference is ———— 1d. 2, 
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ben ſay, As td. or 6om. is to id. 22m. Of 82mm 


15m. to 20m: found as here-under : 


ance T om. g e 82m, what ſhall 15 min? 


om t 13 
or the : 
| = 410 
del 1 3 
d * 1 6(0)1r23(0)2om: Propottional Part 
linaia 530 Remainder. 
iſt, all | | | 
Tails Lat. 42d. and Declin. 12d. the Amplit. is 16d. 15m. 


d It add the Proportional Part above od. 20m. 


* D ives Amplitude for Declin. 1 2d. 15m. to be 16d. 35m. 
| in e Again, for Lat. 43 deg. & 12 7 deg. Amp. C 16d. 31m. 


and Declin.oc.—— 713) is — . 17d. 55m. 


btracted, makes the Difference to be — 1d; 24m. 
Then fay, As 60m. is to xd. 24m. or 84m. ſo is 


Deck- 
le? 


N x | W 5m. to 21m, found as here-under : 
a If om, give 84m. What ſhall 15 min? 
dorth- ts 

1 420 
n the if 94 
| the — add. F : ; | 
— b(0)126(0)21 min. Proportional Parts 

00 


mmm. 


e the oo Remainder 

I 5 D. M. 
duns . 434 and Declin, 12d. Amplitude is 16 : 3t 
p Lon add the Proportional Part above: 00 : 27 
A Gives for Declin. 12d. f gm, the Amplit, —— 16 : 53 
4 S. «bo becauſe the gen Latitude 42d. 30m. is in the 
1. of x Sig between 42d. and 43d. therefore the Medium 
. che Amplitudes before found, is the Amplitude re- 
ho quired, and is thus ; | 
ben K 2 Lat- 


- 5 * : 
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Lat. 17 : d. Decl. 12d. 1 5m. the Amp. is 3 +1 — N 


33d. 27m, 


— —— — 


The Half is the Amplitude requied— 16d. 43 


N 


*. 2. a 


Added together, 18. erm 


Thus may the Amplitude be found for any odd M. . 
nutes of Latitude, or Declination, though the Table 1M ompaſ 
calculated for whole Degrees only. Pad. 30 

By this Table the Variation of the Compaſs is moſt ra» Variatio 


dily found ; for by the Azimuth or Amplitude Compi H ation i: 
find the Sun or Star's Magnetic Amplitude, at their & made 
ling or Setting; and the true Amplitude (according v 
the Latitude of the Place, and their Declination) by th 
Table; the Difference of theſe Amplitudes (when bol 
are North or both South) but their Sum (if one Not, 
the other South) is the Variation of the Compaſs. 

But by the Recliſier it is moſt eaſily done thus: i 
Bring the Magnetic Amplitude (on the upper Com 
paſs) right againſt the true Amplitude (on the lo 
Compaſs) then doth the North Point in the upper, tan i uſe 

againſt the Variation in the lower; and the upper Con- 
paſs is explained in all its Parts by the lower Compals. 22 


Example t. Suppoſe the Magnetic Amplitude at Sun» i 
Tiling (found by the Azimuth or Amplitude Compals) b 


Faſt Southerly 15d. 30m. and*the true Amplitude (a. The 
Cording to the Latitude of the Place, and Declination of. 7 

the Object obſerved) be Eaſt Southerly 26d. 45m. 1% Bl H 

mand the Variation of the Compaſs ? I | 

: 8 Tbing 

By the Refer. Contri 


It's C; 
Staff; 
N 


Bring 15d. 30m. Eaſt Southerly on the Upper Com 
paſs, againſt 26d. 45m. Eaſt Southerly on the Loe Bl 
'Compats : Then doth the North Point on the firſt ſun f 
right agairſt 11d. 15m. North Eaſterly on the latter ; vi 
4:at the Compaſs doth vary 11d. 15m. or 1 Point oe. 4 


- 


| % 
| * 
| — \ 
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Zen. True Foyd. oom. Ea, Northerly, 
= _ NN Amps. C1gd. 3om. Eaft Southerly, 
—— = mand the Variation of the Compaſs ? 


By the Rectifier. 


Bring 15d. 3om. Eaſt Southerly, on the upper Com- 
Saſs, right againſt 7 deg. Eaſt Northerly, on the lower 
Wompaſs, then the North Point on the firſt ſtands againſt 
Pad. zom. North Weſterly ; that is, two Points Weſt 
Wariation. In like manner for any other, and the Va- 
Fiation is moſt readily found. This RECTIFIER 
made of Wood. 


n e e eee eee eee ee 


he APPENDIX contains the Deſcrip- 
tion and Uſe of INSTRUMENTS moſt 
uſeful in Navigation. 


ANT ee e Po 8 8 08 808 Oz. 8 


e (: 


The Deſcription and Lie of the Fore-Staff, or 
ion of j Croſs-ſtaff. 
L. 


5 TH E. Fore-Aaff, ſo called from the Poſture of the 
5 = Obſerver in uſing it, whoſe Face is towards the 
ung obſerved generally; though for the Sun, it's ſo 
Rr (for preſerving the Eye) to be uſed backward. 
Y 8 5 Luer. alſo a Croſi-Aaff from it's Form; being a Square 
alt wich three or four Pieces of Wood acroſs it, which 
esc called Creſes. : 

3 K 3 | The 
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The Staff is uſually about 30 Inches, or 3 Foot long 
and more than half an Inch ſquare, having four Sid, 
each graduated ynequally, like a Scale of Tang 
To each of them belongs a diſtinct Croſs ; though ons 
times the ſhorteſt Croſs is made to ſerve two Sides of 
Staff; that is, the Breadth is for the Ten-Croſs, u 
the Length for the Thirty-Croſs. Beſides this, it lM 
two Croſſes more, the longeſt is the Ninety-Cro6, I 
other is the S xty-Croſs. Theſe four Croſſes are thus u 
be underſtood, 21. | | 


10 4 10 
30 ( Croſs, belongs to that ) ro f 9 
60 8 Side beginning at 20 and ending at bo 
900 30 90 


The Figure of the Fore-Saff 
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The De of the Fore-Staff. 


7 T's common and ordinary at Sea, to take the Meridian 


8 


| 


angent: 

h — Alutude of the Sun or Stars with this Inſtrument, and 
s of by it find the Latitude the Ship is in. 

{s, m To perform which, take Notice of theſe Precepts fol- 
it la lowing: | 
Oc, the 1. Note, The 10, 30, 60, and go Croſs, are to be uſed 


Waccording as the Meridian Altitude is more or leſs; 
W that is, if leſs than 4od. uſe the 10 Croſs ; if between 
10 and 30d. uſe the 30 Croſs ; if between 30 and 60d. 
we 60 Croſs; if more than 60, uſe the go Croſs. 

2. Having conſidered which Croſs (according to the 
Judg'd Altitude of the Object intended to be obſerved) 
W 13 ſuitable, put it on the Staff, ſo that the flat Side of the 

I may be towards the flat or ſquare End of the Staff: 

en, 

3- Hold the flat end of the Staff (as A) to the corner 
of your Eye; there let it reſt upon your Eye-bone, as 
near the corner of your Eye as you can, ſo it doth not 
hinder your Sight. LS 

4. Then lo-k to the upper End of the Croſs {as at C) 
fir the Sun or Star, and at the lower End (at B) far ihe 
Horizon. 

5. But if, at the lower End of the Croſs, you ſee all 
dky and no Water, then draw the Croſs a little nearer 
to your Eye. IP 

b, If, on the contrary, you ſee all Water and no Sky, 
then flide the Crois a little farther from you. 

7- Then, if you ſee the Center of the Sun or Star at 
the upper End of the Croſs, and the Horizon at the 
lower End, the Croſs ſtands as it ought. 

K Wait till the Sun or Star be on the Meridian, ma- 
2 Obſervation often: And as the Sun or Star riſeth, 
raw the Croſs a little nearer to your Eye. 

9. If the Sun or Star be fallen, you will not ſee the Ho- 
ons for the Water will hide it from you, and then Ob- 
Pr. is over at that Time. Stir not the Croſs out of its 

ce, only ſee at what deg. c. it reſteth, on that fide 


K 4 | 2.08 


"= 
4 
; 


Fm 
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of the Staff belonging to it; and it's the Meridian A 


tude or Complement thereof, according to the Word 4 
or Comp. on the Staff. 


How to Uſe the Fore-ſtaff backward. 


HIS is only uſed with the Sun, and for this Purpo 

the Ten- Croſs hath another Piece of Wood or lu 
put croſs it; ſo that the lower Edge of this Croſs peꝶ I 
lieth even with the middle of the Square Hole in the 
'Ten-Crofs, which alſo anſwers to the middle of th 
"Thickneſs of the Staff. | 

There is alſo a Plate of Braſs with a Hole in it, an 
ſo fitted, that it will ſlide off and fit the Ends of the 90, 
60, or 30 Croſs: Theſe two things added to the Fore 
ſtaff make it fit for a backward Obſervation of the Sur, 

which is thus, vixz. | 
1. According as the Meridian Altitude of the Sun, | 
more or leſs, ſo uſe the go, 60, or 30 Croſs ; putting it 
on the Staff, the flat Side of it even with the flat End of 
the Staff, there ſcrew it faſt; and at one End of the 
Croſs ſlip on the foreſaid Braſs Plate, ſo as to leave a flit 
Sight through it, near the lower End of the Croſs. 

2. Put the Ten-Croſs (having a croſs Piece on it) on 
the Staff, the flat Side of it towards the other Croſs at 
the Staff's End. | 

3. Turn your Back to the Sun, look through the Slit 
in the Braſs, at the lower End of the Croſs, for the Sla- 
dow of the upper End of it, lying on the 'Ten-Cros in 
the Line anſwering the middle of the Staff, and on each 
Side of the Staff. 


1 
: 
2 
in 
* 
9 


tract tl 
Remai 
ment 


4. At the ſame Time the Horizon ſhould be ſeen Ng | 
(through the foreſaid Slit) to lie even with the Shadow Pi 
on the middle Line, in the Ten- Croſs; and at each End - a. 
of it, on both Sides the Croſs. Arp 


. In looking through the Slit in the Braſs, you mul 
bring the Shadow upon the middle Line, and if inſtead of 13 
the Horizon, you ſee only Water there, Then a os | 
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n-Croſs nearer, till the Shadow and Horizon agree or 

et in the ſaid middle Line. 

. On the contrary, looking as before, if inſtead of the 

vrizon you ſee Sky meet the Shadow on the middle 

e; then put the Ten-Croſs from you, till you ſee the 
rizon and the Shadow meet together on the middle 

ne. 

7. Continue obſerving till the Sun be at the higheſt ; 

Wd 2s the Sun riſeth, you muſt draw the Ten- Croſs 

arer, in order to keep the Horizon and Shadow toge- 

Wer on the middle of it. 

8. If the Sun be fallen (after you have continued ob- 


: rving as before directed) the Horizon will lie below 


We Shadow on the middle Line; then is the obſerving 


N niſned at that time: Stir not the Ten-Croſs out of 
Place, for where it now ſtands (on that Side of the 
Neff belonging to the Croſs at the End of it) is the Sun's | 


Neridional Altitude, or Complement thereof, as befcre 
n obſerving forward. 

Thus I have ſhewed how to take an Obſervation by 
the Croſs Staff both Forward and Backward. Tre next 
hing in Order, will be to ſhew how to work it; And 
for that take notice of theſe following Rules. 


— 


To work an Obſervation. 


JF the Sun or Star hath North Declination, and be 

on the Meridian to the Southward of you, ſub- 
tract the Declination from the Meridian Altitude; The 
Remainder is the height of the Equinoctial, or Comple- 
ment of the Latitude North. 

2. But if the Object obſerved hath Souih Declination, 
add ; the Sum (if it exceed not go deg.) is the Height 
- the Equator, or Complement of the Latitude North : 

the Sum exceed go deg. ſubtract go from it; the Re- 
mainder is the Latitude South. 1 

3. If the Object hath North Declination, and be on 


e Meridian to the Northward, add the Declination 
do 


- 7 N 
1 * 
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to che Meridien Altitude; the Sum (if it excel! 
ng Bo the Height of the Equator, or Complemen 
the Latitude South: But if it doth exceed go dey, { 
tract god. from the ſaid Sum, the Remainder is the 
tude North, 0 F 
4. If the Sun hath South Declination, and be to if 
Northward at Noon, ſubtract the Declination from | 
Meridian Altitude; the Remainder is the Complemeit! x 
the La itude South. e Latit 
5. When the Sun hath no Declination, the Mertin 
Altitude is the Complement of the Latitude North, 1 Exp 
be South at Noon ; and the contrary, 748, It 
6. If the Sun be in the Zenith, and at the fame in min. 8 
he hath no Declination, you are then under the Eq 
noc tial. he Me 
7. But if the Sun hath North or South Declinato be Sun 
and in the Zenith, the Declinati.n is the Latitude you u he Cot 
in, North or South. out 
8. If you obſerve the Sun or any Star upon the Mer rpe La 
dian beneath the Pole, add the Meridian Altitude to tit 
Complement of the Sun or Star's Declination ; the Sun Exgn 
is the Height of the Pole, or Latitue of the Place. lhnd t 


Theſe eight Rules are explained by the Examples fir :8 deę 
lowing. in ? 


Examples for working an Obſervation in North Latitut. Meridi 


Examp. 1. A Dmit at Sea I obſerve the Sun's Meridin 
: Altitude to be 42d. 20m. South, and at 


the ſame Time the Sun's Declination is 10d. 10m. Noth 
I demand the Latitude I am in ? 


The Meridian Altitude - 1 : 
The Sun's Declination — ſubtract 10: 


The Complement of the Latitude 
Subtract it from — — 


The Laũtude I am in, i ——— 57 : 
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c Example 2. Being at Sea the 22d of May, Anno 
eme 8. 1 bad the Sun's Meridian Altitude to be 6gd. 
des, win. South; I demand ihe Latitude ? 

the 1; D. M 


e Meridian Altitude — — 65 Ago South 
e Sun's Declinaion - dubtract 22 : E 7 North 


he Complement of the Latitude 42 : $3 
btract jt from =nw_—_—_— _—- 90 o 


e Latitude I am in, is ———— 47 : 07 North 


emett ( 


Meri 
h, if amp 3. At Sea, the 27 Day of November, Anno 


748, I find the Sun's Meridian Altitude to be 26 deg. 


me ino min. South; I demand the Latitude I am in? 
E Ent D, M. 
be Meridian Altitude - — 26_: 30 South 


nation, 
you ar 


Mien 
to the 
e Sum 


he Sun's Declination add 22 ; 50 South 


The Complement of the Latitule 49 20 
puhtract it from go : oo 


The Latitude lam in, is ——— 40 : 40 North 


Example 4. At Sea, the 25th of April, Ann 1746. 
I ind the Sun's Meridian Altitude by Obſervation to be 
38 deg. 45 min. South; I demand the Latitude I am 


in? 

D. M. 
38: 45 South 
1 


ſubtract 16 : 34 North 


& fol 


Sade Meridian Altitude mom n— 
ridia The Declination 


ny The Complement of the Latitude 42-318 
0, Subtract it from — 90 : oo 
The Latitude I am in, IS —— 47 2 49 North 
th f ; 
1 Example 5. Admit, the 12th Day of Zune, 1749. 1 


” the Sun's Meridian Altitude, by Obleryation to be 
o deg. 35 min, North; I demand the Latitude I am in? 


th The 
mp/t 
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| | D. M. ; 
The Meridian Altitude ie 80 : 35 Nord e Declin 
The Sun's Declination dd 2 3: 28 Nom ve Merid! 
a — he Star's 
The Sum 15 — i a — 104 2 03 ompleme 


From it ſubtract 
The Latitude I am in, is I4 : 03 Nor 
Example 6. Admit, Auguſt 22, 1746, the Sun's Me 


ridian Altitude was obſerved to be 85d. 1 5m. Nord; 
I demand the Latitude of that Place ? 


bvact it 
: he Latitu 


Examp.t 
Writ Dog 
23 5d, 4 


D, M. | 
The Meridian Altitude —Tx 15 Non C oe 
The Sun's Declination———— add 7 : 56 North be Star 
From it ſubtract 00 : oo SubtraCt 


'The Lat 


The Latitude of the Place is 


FS : E xamp 
| Example 2. Admit, in a Ship at Sea, June 19, 1746, 
the Sun's Meridian Altitude is 664. 46m. North ; { Ex. 10 
mand the Latitude the Ship is in ? 
| tion to 


Ship is 


Ko „X. 
The Meridian Altitude w!⸗/äł’„:ßÄ 25 : 46 North 


The Sun's Declination d 23 : 13 Natth- 


— — ——ů— — 


Complement of the Latitude!ü⸗„ñö“ 8g : 59 
From it ſubtrast 90 : 00 


et 


The Ship is nearly under the Equinoctial oo: o1 South 
Examples to find the Latitude, by obſerving the Stars: 


E. 

Eramp. 8. A Dmit I obſerve the BulPs Eye upon de 1747 
Meridian, and find his Meridian Altitude mud 

Mam 


to be 50d. 3om. South; I demand the Latitude I am N 3 


* 


ne Meridian Altitude of the Star 


Tre Star's Declination———— ſubtract 15 : 55 North 
Womplement of Latitude ig=— 4 35 
| btract it om mau 2 O00 
ne Latitude I am in, i — 55 : 25 North 


Prat Dog's Mouth, and I find his Meridian Altitude to 


tion to be 62d. oom. North; I demand the Latitude the 


Subtract it from 


7) * — 
* \ 
PF 
A] 
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D. M. 
e Declination of the BulPs Eye is — 15 : 55 North 


— 


50 : 30 South 


Exampie 9. Admit I obſerve the bright Star in the 


2 35d, 45m. South; I demand the —_ I am in? 
M. 
e Declin. of the Great Dog's Mouth is 16: 21 South 


he Meridian Altitude of the Star. 35: 45 South 


he Star's Declination em add 16: 21 South 
The Height of the Equator is — — £2 : 06 
Subtract it from 90: OO 


The Latitude 1 am in, — — 37 4 54 North 


Examples for working an Obſervation in South Latitude. 


Ex. 10, Amit the 10th Day of May, Anno, 1746, I 
find the Sun's Meridian Altitude, by Obſer- 


dhip is in ? 

D. M. 
The Meridian Altitude . 62: oo North 
The Sun's Declination add 20 : 13 North 
The Complement of the Latitude, i — 82 : 1 3 
— 0 289 
The Latitude the Ship is in, is —— — 07 : 47 South 


Example 11. Admit the r5th Day of January, Anne 
1747, in Lorgitude 150d. Eaſt, I find the Meridian Al- 
uude, by Obtervation, to be 58d. 45m. North; I de- 
mand the Latitude the Ship is in? 

The 


M 
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The Sun's Declination in the Meridian of London, for 
tte r5th of January is 18d. 45m. the daily Difference at 
this Time is 15m. decreaſing; therefore (in the Table of 
Proportion) in Page 20, you will find the proportional 
Minutes to be 6m. which add to the Declination in the 
Meridian of London, the Sum is 18d. 5tm. South, the 
Sun's true Declination for the Longitude x 1 50d, Eaſt, 
. M 


The Meridian Altitude —— 58: 45 North 

The Sun's Declination ſubtract 18 : 51 South 

Complement of the Latitude, is =-—— 39 : 54 

Subtract it from ——- — — 90: 00 

The Latitude the Ship is in, is — 50: o6 South 
«a5 7 12. Admit, the 13th Day of Ju, Arno 

1748, find the San's Meridian Altitude to be 66 deg. 

52 min. North; I demand the Latitude? 

The Meridian Altitude 


66 : 52 North 


The Sun's Declination — — add 20: or North 
Complement of the Latitude i 86 ; 53 
Subtract it from — — än 90 : 00 
Latitude required, is- —— 03 : 07 South 


. Example 13. A Ship at Sea, the Sun's Declination be- 
mg 25d.. zom. South, and the Sun's Meridian Altitude 
god. 45m South, I demand the Latitude the Ship is in! 

Anfw. The Latitude is 6d. 15m. South. | 

Example 14. The Sun's Declination being 11d. 14- 
South, and his Meridian Altitude 79d. 38m. South ; 1 
demand the Latitude ? 

Anfw. The Latitude is od. 52m. South. 

Note 1. If you obſerve by the lower Part of the Sun, 
you muſt add 16m. for the Sun's Semidiameter, and the 
Sum will be the true Altitude of the Sun's Center. 

Note 2. If you obſerve by the upper Limb of the Sun, 


ſubtract 10m. the Remainder is the Altitude of the Sun's 
Center, 8 
hy 


The J 


T H ] 

by 
Davis's 
preſent 
for obſ{ 


for 
Ce at 
le of 
10hal 
the 
the 
lt, 


"th 
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1th 
In 


th 
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The Figure of th QUADRANT. 


The Deſcription and Uſe of the QUADRANT. 


THIS Inftrument (called a Dnedrant, fuſt invented 

by our Countryman Capt. Davis, and thence called 
Davis's Quadrant) is of a very commodious Form; at 
preſent the moſt general approved Inſtrument at Sea, 
for obſerving the Sun's Meridian Altitude. 

The Form of it (as in the Figure piefixed) may be of 
any Radius or Length, between 18. Inches and 3 Feet; 
but the moſt general now made, are Quadrants of 24 
Inches Radius, with one Arch 65 degrees, the other 25 
degrees, and a Glaſs in the Shadow Vane. = 
The principal Parts are three Vanes and two Arches ; 
on which Arches the degrees both together make god. 
rom whence it hath the Denomination of a Quadrant, 


Th 


- ww $—_— — 
2 


** 
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The Herizon Vane (mark'd in the foregoing Figure 
A, and with its Name) reſpects the Horizon in Time of 


obſerving: That which gives the Shadow marked B, is H] 


the Shadew Yane ; and that through which you are to ob 
look for both Shadow and Horizon marked C, is termei MM perform 
the Sight Vane: And all theſe are noted in the Figure by . 
their Names. | to the 
Of the too Arches. The lefler noted DE, is calle cloſe tc 
the 6oth Arch, becauſe it did heretofore contain noMl little A 
more than 60 Degrees, and is ſo numbred in the Figure, Edge o 
but now it often contains 65, and ſometimes 70 degrees: Comple 
This Arch is of a ſmall Radius, being ſo deſign'd that * 1 
the Shadow Fane uſed on it, being at ſo ſmall Diſtance MI turning 
from the Horizon Vane, on which its Shadow (in time Hand, 
of obſerving) is to fall, might be more viſible to the Eye MW fing the 
of the Obſerver. lie upo 
This Little Arch is divided ſometimes but into evey MW where i 
degrees, and never leſs than every fingle degree: Horizo 
It's numbred from the upper End E, with o, 5, ro, 1 the Va 
20, Cc. downwards to D, where it ends in the Line Altitud 
ADF (a Line in the middle of the longer Leg of the 2. Þ 
Quadrant) at bo, 65, or 70 degrees, according as the the Sig] 
other Arch is divided; ſo that the Numbers at D and? 'rary, 
together, ever muſt make go degrees. lde th 
The greater Arch, GF, is called the 3oth Arch: its do till! 
of a large Radius, that it might contain the leſſer Div 4. I 
ſions of a degree; and being of a competent Breadth, WW 3 the 
thereon are uſually deſcribed 9 Concentric Circles, inter- the thi 
ſected with three Diagonal Lines in each degree, making I ind as 
each Interſeftion two Minutes of a degree. on Va 
The great Arch is divided on the Limb into Degrees W ingly : 
by long Stroaks, each again ſubdivided into fix equi nient, 
Parts by ſhorter Stroaks; each ſmal] Diviſion being 10 & V 


Minutes, and are numbred from the lower End G, with (throug 
5, 10, 15, Cc. upwards to F, where it ends in dhe ben de 
Line ADF, either at 20, 25, or 30 degrees: The Fi. b. E 
gures always at F and D together make go, as in this FIN © the 
gure. The WW Gut by 


Figure 
Ime of 

B, is 
are t0 
ermed 
Ure by 


called 
In 10 
"igure, 
JTees: 
d that 
iſtance 
n time 


ie Eye 


) evely 
egree: 
O, 15, 
e Line 
of the 
as the 
and F 


h: it's 
Divi- 


readth, 


| little Arch DE, cloſe to the Back of it, and fix the upper 
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The Uſe of the Quadrant. 

T HIS Inſtrument is rarely uſed otherwiſe than to 
obſerve the Sun's Meridian Altitude ; which to 
perform, I thus deſcribe. 
1. Put the Horizon Jane AB on the End A, and cloſe 
to the Center A; the Sight Jane put on the Arch GF, 
cloſe to the Back of it; and the Shadow Vane put on the 


Edge of the Vane to a Number of Degrees leſs than the 
Complement of the Altitude by 15 or 20 Degrees. 

2. The Vanes being thus fixed upon the Quadrant, 
turning your Back towards the Sun, the End & in your 
Hand, and F uppermoſt, look thro? the Sight Vane, cau- 
ling the upper Edge of the Shade of the Shadow Vane to 
lie upon the upper Edge. of the Slit in the Horizon Vane, 
where is drawn a black Line; at the fame time, if the 
Horizon appear thro' the ſaid Slit in the Horizon Vane, 
the Vanes on the Quadrant ſtand at the Sun's preſent 
Altitude, A 

3. But if the Sky appear inſtead of the Horizon, ſlide 

the Sight Vane a little higher towards F; on the con- 
trary, if the Sea appear inſtead of the Horizon, then 
llide the Sight Vane lower towards G; continue ſo to 
do till the Horizon appear thro” the Horizon Vane. 
4. In order to obtain the Meridian Altitude (which 
1s the greateſt Altitude the Sun will have that Day, and 
the thing uſed to find the Latitude) continue obſerving z 
and as the Sun riſes, the Sea will appear thro' the Hori- 
zon Vane ; and the Sight Vane muſt be fl d lower accord- 
Ungly : 1 hus do, obſerving as often as may be conve- 
went, till the Sun is at the higheſt. 

5- When the Sun begins to fall, the Sky will appear 
(through the Horizon Vane) inſtead of the Horizon; 
en deſiſt obſerving for that Day. 

b. Having thus done, add the degrees the upper Edge 
a the Shade June ftandeth at, to che degrees and min.. 
cut dy the luſide of the Sight Vane, heir Sum is the Com- 

. plement- 
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plement of the Sun's Meridian Altitude, or the Diſtance the 


tude ) 
the Z 


and tl 
3. 
South 
Diſtan 
4. | 
North 
his Ze 
South 
ſubtrac 


of the upper Edge of the Sun from the Zenich ; to which 
Sum add 16m. the Sun's Semidiameter, and the laſt Sum 
is the Diſtance of the Sun's Center from the Zenith, being 
the true Complement of the Sun's Meridian Altitude. 
Note, The upper Edge of the Shade of the $hadny 
Vane reſpects the upper Limb of the Sun. and the lower 
Edge of the ſaid Shade anſwers to the lower Limb of the 
Sun: ſo that obſerving by the firſt, you are to add 16 
minutes ; On the contrary, abſerving by the latter, ſub- 
trat 16 minutes, to, or from what's on the Quadrant, 
the Sum or Difference is the Diſtance of the Sun's Center 
from the Zenith, called his Zenith Diſtance, or Comple- 


ment of his Meridian Altitude. I m 
Thus I have ſhewed how to take an Obſervation with underſ 
the Quadrant; I come now to ſhew how to work it. you ca 
The Difference in working an Obſervation taken by the MW fbcir E 
Fore ſtaff and Quadrant, is only this; By the Fore-flaff 
you take the Altitude, by the Quadrant the Comple- 
ment of the Altitude, or the Diſtance of the Sun from Examp 
the Zenith. 
Altitude is the Diſtance of the Sun from the Horizon; ¶ ad by 
therefore if you ſubtract the Complement of the Alitudt WM plemen 
from god. the Remainder is the A/titude ; which yon is, his 
may ule as in the Uſe of the Fore- ta, in Page 151. mand t 
But it's uſual to work Obſervations (made by the 
Quadrant) by the Complement of the Sun's Meridian Compl 
Altitude: I will therefore give ſome general Rules, and WM The Si 
ſome particular Examples for their Explanation. Diaanc 
De general Rules are, | = 
utud 
1. 1 F the Sun hath North Declination, and upon the 
Meridian to the Southward of the Obſerver, add WM Fx 
the Sun's Declination to the Zenith Diſtance, (or Com- find thi 
plement of the Sun's Meridian Altitude) the Sum is the Wl by Obſ⸗ 
Latitude you are in, North. | Latitude 


2. If the Sun be to the Southward of you, and hath 
South Declination, ſubtract the Sun's Declination ** 


— 
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me Zenith Diſtance, the Remainder will be the Lati- 
tude you are in, North: But if the Declination exceed 
the Zenith Diſtance ſubtract the leſs from the greater, 
and the Remainder is the Latitude, South. 7 

3. If the Sun be to the Northward of you, and hath 
South Declination, add the Sun's Declination to his Zenith 
Diſtance, the Sum will be the Latitude, South. 
4. If the Sun be to the Northward of you, and hath I 

North Declination, ſubtract the Sun's Declination from 
his Zenith Diſtance, the Remainder will be the Latitude, 
South ; but if the Declination exceed the Zenith Diſtance, 
ſubtract the leis from the greater, aud it gives the Lati- 
tude, North. 

I might have given more general Rules; but if you 
underſtand thoſe eight Rules for the Uſe of the Foreflaf, 
you can't err in theſe, for uſing the Quadrant: And for 
their Explanation, ſee the Ex.mples following. 


Working an Olſarvation in North Latitude. 


Example 1. N the 1oth of April, 1746, the W 
comes to the Meridian in the South, 


and by Obſervation, found his Zenith Diſtance, or Com- 
plement of his Meridian Altitude, to be 34d. 47m. that 
Is, his upper Limb was ſo much from the Zenith: I de- 


mand the Latitude of the Place aaa IE * 


Compl. of the Sun's Meridian Altitude - 34 : 47 South 
The Sun's Semidiameter — add 00 : 16 

Diſtance of the Sun's Center from Zenith 35 : 03 South 
Declination | —— add x1 : 54 North 
Latitude of the Place required, is 46 : 57 North 


| Example 2. The 14th Day of Auguſt, Anno 1746. I 
ind the Complement of the Sun's Meridian Altitude, 
Al to be 28d. 48m. South; I demand the 


tude the Ship is in ? | 
| L 3 Comp. 


— 
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E 
D. M. the 
Comp. of the Sun's Meridian Altitude — 28 : 48 South uppe 
Sun's Semidiameter —— add oo : 16 my 
Diſtance of the Sun's Center from Zenith 29: 04 South 
The Sun's Declination— add 10: 47 North Sun's 
The Latitude the Ship is in, is 39 : 51 North * 
un's 
Example 3. Sept. 13. 1746. I find the Complement Sun's 
of the Sun's Meridian Altitude, by Obſervation, to be 
47d. 35m. South; I demand the Latitude Iam 4 ? Diſt, 
D. M. 
Compl. of the Sun's Meridian Alt. 47 : 35 South Latiti 
Sun's Semidiameter . —- add oo: 16 £2 
Diſtance of the Sun's Center from Zenith 47 : 51 South | na 
The Sun's Declinatione — ſubtract oo : 29 South ny 24 
The Latitude the Ship is in, is = 47 22 Non Fang 
Example 4. The 5th Day of November, Anno 1740, The « 
d the Complement of the Sun's Meridian Altitude, 5 
bybpſervation, to be 52d. oom. South; I demand the + 
Latitude the Ship is in ? D. M. gun's 
Compl. of the Sun's Meridian Alt 52 : oo South 
Sun's Semidiameter — add OO ; 16 Sun' 
— n's 
Diſtance of the Sun's Center from Zenith 52 : 16 South dun's! 
The Declination of the Sun ſubtract 18 : 49 South 
Latitude the Ship is in, is — 33 : 27 North Sun's: 
Example 5. The 27th of May, 1747, the Sun to the Latit 
Northward of me, and the Complement of his Meridian 
Altitude by Obſervation is 10d. 15m. I demand tit 
Latitude the Ship is in ? D M 
Sun's Declination —— —— - 22 : 46 North Exam 
Complement of Sun's Meridian Altitude—19 : 15 North 5 
The Sun's Semidiameter . —— add 00 : 16 ng 
The Sun's true Zenith Diſtance, ſubtract ro : 31 Noi nv 


42 : 15 North 


Latitude the Ship is in, is 
Zaanpl 


uch 


uth 
Orth 
orth 


ment 


0 be 


oOuth 


2uth 
duth 


orth 
b "40, 
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Example 6. Admit the 29th Day of June, Anno 1748, 
the Sun upon the Meridian, I find by Obſervation the 
upper Limb of the Sun is 6d. 42m. to the Northward of 
my Zenith ; I demand the Latitude I am in ? 
| D. M. 
: 13 North 
dun's ſupreme Marg, Diſtance from Zen. o6 : 42 North 
Sun's Semidiameter ems . add oo: 16 
— — 


Diſt, of Sun's Center from Zenith, ſubtr. 06 : 58 North 


— D —— — —-—-— u 


Sun's Declin ation 


Latitude the Ship is in, is —— I5 : 15 North 

Example 7. The 21ſt of Fuly, Anno 1746, in Lon- 

gitude 165 deg. Weſt, and the Sun being upon the Me- 

ridian, I find by Obſervation, the ſupreme Margin of 

the Sun is 16d. 45m. to the Northward of my Zenith ; I 
cemand the Latitude the Ship is in ? * 
D. ; 


The Sun's Declination at London 18: 04 North 
Proportional min. fur Longitude ſubtract—oo : o 


—ä——̃ —ä—— — E—_Y 


Sun's Declination in the Meridian given 17: 57 North 


— — ˙ — —— -- 


Sun's ſupreme Marg. Diſt. from Zenith=-16 : 45 North 
dun's Semidiamete — add 00 : 16 


OOO — — 


dun's Central Diſt. from the Zenith ſubtr. 17: 01 North 


m— 


— 


Latitude the Ship is in, is — — 00 : 56 North 


IVorking an Obſervaticn in South Latitude. 


Example 8. TH E 14th Day of July, Anno 1749, in 
4 Longitude 150 deg, Eaſt, and the Sun 
being upon the Meridian, I find the Complement of his 
Meridian Altitude, by Obſervation, to be 48d. 28m. 
Norch; I demand the Latitude the Ship is in? þ 
L 3 Cem- 


— 8 
go 
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8 1 
Comp. of the Sun's Meridian Altitude 48 : 28 North Cor 
Sun's Semidiameter —— —— add 00 : 16 on 


Sun's Central diſtant from the Zenith — 48 : 44 North omi! 
Sun's Declination for the Longit. ſubtract 19 : 44 North back 


The Latitude the Ship is in, is —— 20 : oo South i dite 


Example 9. The 2gth of Ofober, Anno 1746, in dow 
Longitude 120 deg, Weſt, and the Complement of the W *1* / 
Sun's Meridian Altitude, by Obſervation, is 27d. 29m. ment 
North; I demand the Latitude the Ship is in? 


D. M. 
Comp. of the Sun's Meridian Altitude — 27: 29 North 
Sun's Semidiameter add — o: 16 
Sun's Central diſtant from the Zenith — 27 : 45 North 
The Declination of the Sun Prop. add — 15 : 55 South 


The Latitude the Ship is in, is 43: 40 South 


Example 10. Admit the 24th of December, Ams 
1746, I find the Sun upon the South Part of the Meri- 
dian, and by Obſervation the Complement of the Sun's 
Meridian Altitude 15d. xom. I demand the Latitude the 


Ship is in ? 


| D. M. 
Compl. of the Sun's Meridian Altitude — 15: 10 South 
Sun's Semidiamete : add oo: 16 


Sun's Central Diſt. from the Zenith ſubtr. Tg. 26 South 
The Declination of the Sun —— 22 : 46 South 


Latitude the Ship is in, is ——07 : 30 South 


Thus much I thought neceſſary to add by way of Ex: 
planation upon the foregoing Rules, in Page 161. W 
ſhew a perfect Way, by oft Obſerving ; that is, how 10 
take and work an Obſervation with more Exactneſs thi 
hath. been formerly uſed. 7 
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Note 1. The Sun's Semidiameter, here added to the 


th Complement of its Meridian Altitude, may be placed 
on the Quadrant, that its Addition by the Pen may be 
rth omitted, For this Purpoſe the Quadrants have on the 
rth back Edge of the little Arch (every 6 deg. numbred, 
h differing from thoſe on the flat Side) the Semidiameter 
of the Sun: So that placing the upper Edge of the Sha- 


Þ dow Jane to the Degree on the ſoreſaid Back Edge of 
"he we Arch, the Quadrant then ſheweth the tru: Comple- 
ment of the Altitude, or the Diſtance of the Sun's Cen- 
ter from the Zenith : which prevents adding 16m. after 
obſerving. | 85 

Note 2, There is another Contrivance of late, which 
is putting a Convex Glaſs in the middle of the Elge of 
the Horizon Vane ; which Glaſs, in time of obſerving 
is to caſt an illuminated Spot on a round black Spot 
made in the Horizon Vane : This is uſeful when the 
Edge of the Shade of the Shadow Vane is not very con- 
ſpicuous, that being diſcernable when the latter is not. 
The manner is thus: 5 | = 

Set that part of the Shadow Yane, which is right againſt 
the middle or Center of the Glaſs, to the Degrees on the 
litle Arch, and then cauſe the enlightned Spot of the 
Glaſs to lie on the black Spot or Circle on the Horizon 
Vane ; at the fame Time look for the Horizon through 
it, as before directed, in Page 160: Se you will have 
(obſerving by this Glaſs in the Vane) the true Comple- 
ment of the Sun's Altitude, or the Diſtance of his Center 
from the Zenith. 


The Deſcription and Uſe of th NO CT URNAL. 


* TH E Nocturnal confiſts of three Parts; the firſt 
termed the Unmoveable Part, is the broadeſt il 
and greateſt ; on which is a handle to hold it by, in 


time of Obſervation, or uſing it. 
L 4 On 


Dear: Thoſe made for the Guards of the Great Bear, 
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On the foreſide of which, in the outermoſt Circle, are 
the 12 Months, and each Month ſubdivided into its re- 
ſpective Days: They are counted towards the Right 
hand, marked with their Names, or the firſt three Let- 
ters thereof; as Jan. for Jauuary, Feb. for February, 
Mar. for March, &c, Within the Circle of Months |; 
a Circle divided into 24 equal Parts or Hours, each 
Hour divided into Halves and Quarter's ; uſed to find the 
Time of Full Sea or High-water, 

On the Back-ſide of this Part, are the 32 Points of the 
Mariner's Compaſs, South uppermoſt, and Eaſt on the 
Left-hand : To each Point is ſet the Declination of the 
North Star, above or under the Pole ; which is known 
by Und. for Under, and Abo, for Above. 

There has formerly been made two Sorts of Nofur- 
nals, one for the Great Bear, the other for the Littl: 


3. T. 
ts uppet 
ing or 
Center, 
to the G 
of the It 
ſee the 
Guards. 


BY it 
Bear 
North St 


Latitude 


or Charles's Wane, commonly called the Two Pointers, 
have February at the Top; but thoſe made for the 1. Pl. 
Guards of the Little Bear, have April at the Top: But o the 
they are now made for both Bears in one Noeclurna, WM the Ob! 
and are known by having either two Circles of Montls, MW jour Hz 


marked GB and LB; or two ſhort Teeth or Indices. Wing it up 
proceeding from the ſecond or middle Part of it, mark'd My the '1 
GB and LB: ſignifying Great Bear, or Little Bear. Nocturn 

2. The ſecond moveable middle Part hath two Cir- North 8. 
cles on it; the outermoſt is divided into the 29 DV 2. Th 


and a half of the Moon's Age; the innermoſt is divided ceedeth 
into 24 equal Parts or Hours, each Hour ſubdivided into WM me T. 
Halfs and Quarters; this Part hath a Tooth, or ſhort WF vill the 
Index proceeding from it, with the Edge continued 1M d middl 
a Right-line ſrom the Center, which is to be ſet to ths 
Day of the Month when uſed : Some have two Indices, 
marked G on one, and L on the other; G ſtanding for] 
Great Bear, and L for Little Bear; ſignifying ie 
Nocturnal is made for both Bears, and may be uſe 
for either. 
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z. The third and moveable Part is called the Index ; 
is uppermoſt, on the Fore-ſide of the Inſtrument, ha- 
ring one Edge proceeding in a Right-line from the 


Center, which (in Time of Obſervation) muſt be turned 


to the Guards : Through all three Pieces, in the Center 
of the Inſtrument, is a Hole, through which you are to 
ſee the North Star, when the Index is turned to the 


Guards, 


The Uſe of the Nocturnal. 


pY it may be found the Hour of the Night, the 

Bearing of the Guards, and the Declination of the 
North Star from the Pole ; by which may be found the 
Latitude, as ſhall be ſhewed in order, | 


1. To find the Hour of the Night. 


1. Place the Index of the ſecond, or middle Piece, 
to the Day of the Month; where its to be kept, till 
the Obſervation is ended: Then taking the Handle in 
your Hand, with the Fore-lide towards you, and hold- 
ng it upright, (which you may diſcern when you do ſo, 
by the Jip on the Top of the firſt or great Part of the 
Nocturnal) look through the Hole in the Center for the 
North Star, 

2. Turn that Edge of the long Index, which pro- 
ceedeth from the Center to the Guards, ſeeing at the 
ame Time the North Star through that Hole: Then 
vill the Index ſhew the Hour of the Night on the ſecond, 
er middle Part, ; 
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2. To find the Bearing of the Guards, either of the 
Little or Great Bear ; that is, upon what Point of the 
Compals they are, and thereby the North Star's Declina- 
tion from the Pole. 

t. Having obſerved all the particular Directions as 
before, in finding the Hour of the Night, you muſt ſee 
the North Star through the Hole, and the Guards by the. 
Edge of the long Index. 

2, Then look on the Back-fide of the Necturnal, what 


Point of the Compaſs ſtandeth againſt the ſoreſaid Edge 


of the Index which is the Bearing of the Guards ; and 
it the ſaid Point of the Compaſs is hgured the North 
Star's Declination from the Pole at that Time, either 
above or under. 

Example 1. The 20th of December, at Six of the 
Clock in the Morning, obſerving the Pointers or Guards 
of the Great Bear by the Edge of the Index: I demand 
their Bearing, and Declination of the No: th Star ? 

Right againſt the Edge of that Index you obſerve 
with, and on the Back-fide of the Nocturnal, is S. W. 
by 8. the Point of the Compaſs required; and on the 
id Point of the Compaſs is 2d. 33m. und. ſignifying 
the North Star is then 2d. 33m. under the Pcle, in the 
Circle marked G.B. 

Example 2. The 24th of February, I obſerve (accord- 
ng to the Direction before given) at Seven of the Clock 
n the Evening, the Guard of the Little Bear by the 
Edge of the long Index: I demand their Bearing, and 
Declination of the North Star ? 

Seeing the North Star thro? the Hole in the middle, apd 
the Guard of the Little Bear by the Edge of the Long In- 
ex, (note always that Edge reſpecting the Center of the 
Inſtrument) and the Index cutting Seven of the Clock ; 
then on the Back- ſide of the Nocturnal, and againſt the faid 
Lage of the Index, is NE. the Point of their Bearing; and 
on the ſaid Point is figured od. 35m. Abs. which fignifieth 
lhe North Star is then 35 Minutes above the Pole, in the 
Circle marked L. B. 3 To 
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3. To find the Moon's Southing by the Nocturnal. 


To do this, look the Moon's Age in the outermof 


Circle, on the middle or ſecond Piece of the Nocturnal; 
and right againſt it, in the innermoſt Circle of the fans 
Piece is the Southing. | 


Example. If the Moon be 19 Days old, I demand | 
Southing ? 


Right againſt 19, in the outermoſt Circle, is almoſt 
3.2 in the innermoſt Circle; which is half an Hour pal 


hree of the Clock in the Morning nearly, the Ting 


of the Moon's coming to the South. 


4. To find the Time of Full Sea by the Nocturnal. 


1. Set the ſhort Index of the middle Part which lands 
at 12, to the Time of Full Sea, on the New or Full 
Moon (for the Place propoſed) in the innermoſt Circ 
of the great Piece. 

2. Keeping that there, bring the long Index to tit 
Moon's (Southing, or) Age, on the middle Piece. 

3- Then right againſt the long Index, and in the 
innermoſt Circle on the great Piece, is the Time of Full 
Sea required. 


Example. The Moon being 19 Days old, 1 demand tit 
Time of Full Sea at Graveſend ? 


1. Bring the Index of the middle Part (which ſtands 
at 12) to 1 4 Hour, (which is N. N. E. and S. S. W. tte 
Point of the Compaſs making Full Sea at Graveſend, on 
the New and Full Moon) in the innermoſt Circle of 24 
Hours on the great Piece, keeping that faſt there. 

2. Turn the long Index to 19 Days the Moons Age, of 
to 31 Hours, the Moon's Southing) on the middle Piece. 

3. Then right againſt the long Index, and in the 
innermoſt Circle (on the great Piece) is 5 Hours, the 
Time of Full Sea, or High-Water in the Morning, 4 
Grave/end, 
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nal, 5. To find the Latitude by the Nocturnal and Fore-ſtaff. 


1. Find the North Star's Declination from the Pole, by 
ſerving with the Nocturnal, as directed in Example 1 
d 2, of the ſecond Uſe, in Page 171. 

2. Then (at the ſame Time) with a Fore-ftaff, take the 
Altitude of the North Star. 

3. If the North Star be above the Pole, ſubtract its 
Declination from (if under, add to) its Altitude: The 
dum or Difference, is the Latitude required. 


termoſt 
turnal 
1e lame 


and | 


almoſt 
ur pal ; 
Tine Example 1. Suppoſe the 14th of February, at Seven of 
the Clock in the Evening, obſerving with the Nocturnal, 
you find the Guard of the Little Bear to bear N. E. which 
bod. 35m. above the Pole; and at the fame I ime, by 
lhe Fore-faff,, find the Altitude of the North Star 42d. 
10m. 1 demand the Latitude of the Place ? | 
k D. M. 
From the Altitude of the North Star 42: 10 
dubtract its Declination above the Pole — oo : 35 


Remainder is the Latitude required ——— 41 .: 35 North 


nal. 


h ſands 
or Full 
Circle 


to the 


in the 


of Full 
Example 2. The 20th of December, at Six of the 


Clock in the Morning, obſerving with the No#urual, I 
ird the Guards or Pointers of the Great Bear S. W. by S. 
which is 2d, 33m. under the Pole; and at the ſame Time, 


and tht 


ſtand by the Fore-/taff, find the Altitude of the North Star 
W. the 45d. 22m. I demand the Latitude of the Place of Ob- 
1d, on ler ration? 
of 4. D. X. 

To the Altitude of the North Star 5 22 


Age, ot Add its Declination from the Pole unde F—O2 : 23 
2 um is the Latitude required 47 55 North 
rs, the The Deſcription and Uſe of Gunter's Scale. 


ing, ® THIS Inſtrument, for its quick and eaſy Diſpatch of 


the moſt common and uliciul Properdons, delerves 
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as generally to be known in its Uſes, as by its Name; 
On that Account I'll touch on its Deſcription, before its 
manifold Uſes, as brief and plain as poſſible. 

71 t. Gunter's Scale (ſo called from Mr. Gunter, its firl 
= Contriver) is uſually made of Box Wood, commonly 


two Feet long, and one Inch and an half broad; on which So that 
are placed the Lines or Scales of Numbers, Sines, Tu- When 10 ; 
gents, Sc. There are two Sorts, the Long Gunter, ado, 4 is 
the Sliding Gunter: On both Sorts are the ſame Lines, Whit 1 be 
though differently uſed ; the firſt Sort with the Compalles, WW on, m 
the latter by Sliding 00, 31s 
2. The Lines (moſt uſual now) ſet on Gunter's, are ooo. 
eight, and have their Names at the Right-hand En In like 
thereof, under one another, thus; Sine Rhumb, Tai. Wit, the 
Rumb, Numbers, Sines, Verſed Sines, Tangents, Meridia WW; and t. 
(for Meridional Parts) ani Equal Parts. Wein, if 
3. The Sine Rumò, and Tang. Rumb. are both Points of {ihe next: 


o hundre 
enth Par 
umber « 


the Mariner's Compaſs ; the firſt is figured from the Leſt- 
hand towards the Right, with 1, 2, 3, 4, 5, 6, 7, and 8, 2 
which is a Braſs Center-pin ; the latter is figured thus, 1, 2, 
3, and 4, at the ſaid Center-pin, and thence back agan 
towards the Left-hand with 5, 6, and 7; each Point in 
both Lines (where it can) is ſubdivided into Halfs and 
Quarters : Theſe two Lines are only uſeful in Navigation. 
4. The next under Tang. Rumb is the Line of 
Numbers, figured thus; near the Left-hand End it 
begins at 1, and towards the Right-hand is 2, 3, 4» 5 
6, 7, 8, 9; then x in the middle, at which is a Bras 
Center-pin ; going ſtill on, 2, 3, 4, 5, 6, 7, 8, 9» and 
10 at the End, where is another Center-pin : Tis 
Line is of general Uſe, and requires the larger Account of 
it; wherefore take theſe three following Notes for the 
Line of Numbers. | 
Note 1. All the Figures on this Line may be taken fingit 
as they land; or be increaſed, or diminiſhed at Pleafurts 
/e it be in Decupli or Ten-fold Proportion. That *, the 
firſt x may be counted for 1, or 10, or 100, or 1000, * 
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en the next 2 is accordingly 2, or 20, or 200, or 
Again, the firſt 1 may be reckoned for 1 
eath, or x Hundredth, or for 1 Thouſandth Part, &s. 
en the next 2 is 2 Tenths, or 2 Hundredths, or 2 


houſandth Parts, c. 


So that if the firſt 1 be eſteemed 1, the middle 1 is 
en 10; and 2 to it's Right-hand is then 20, 3 then is 


Bo, 4 is 40, and 10 at the End is 100. Again, if the 


ſt 1 be counted 10, the next 2 is 20, 3 is 30, and 
5 on, making the middle x now 100 ; the next 2 is 
00, 3 is 300, 4 is 400, and 10 at the End is now 
000, 

In like manner, if the firſt x be eſteemed for x Tenth 


rt, the next 2 is 2 Tenths, and the middle 1 is now 


and the next 2 is 2, and 10 at the End is row 10. 
Iain, if the firſt 1 be counted for x hundredth Part, 
he next 2 is 2 hundredth Parts; the middle x is now 
0 hundredth Parts, or 1 Tenth Part; and next 2 is 2 


enth Parts; and 10 at the End, is now but 1 whole 
umber or Integer. 


Note, As the Figures are increaſed, or diminiſhed in 
tir Value, ſo in like manner muſt all the intermediate 
notes or Subdiviſions be increaſed or decreaſed : That 
„if the firſt x (at the Left hand) be counted 1, then 2 
on the Right-hand of it) is 2; and each Subdiviſion be- 
Wen them now is one tenth Part, and ſo all the way to 
ie middle 1, which is now ro ; the next 2 is 20. Now 
te longer Strokes between 1 and 2 are to be counted 
em t, thus, rr, 12, (where is a Braſs pin) then 13, 14, 
5, (ſomething a longer Stroke than the reſt) then 16, 17, 
IS, 19, and 20, at the Figure 2: And all the ſhorter 
Ptokes between theſe longer are now each to be counted 
ir a tenth Part; from the middle 1 to the next 2, now 
20; from whence the longer Strokes between the Fi- 
Bures are Units, thus 2r, 22, 23, Cc. to 3, which now 
s 30 3 and the ſhorter Strokes between them, each 
now is two tenth Parts of an Integer; from 3, each 


ſhort 


I 
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_ Stroke (or little Diviſion) is five tenth Parts of g 
nit. 

Again, If 1 at the Left-hand be Ten, the Fign. 
between it and the middle x are common Tens, at 
the Subdiviſions (between each Figure) are Units, af 
from the middle x to fo at the End, each Figure is 
many Hundreds; and between theſe Figures, ed 
longer Diviſion are Tens; and from the middle 1 to 


each leſs Diviſion is an Unit; from 2 to 3, each A 


Stroke is two Units; from the Figure 3 to the Enl 
each ſhorter Stroke is five Units. | 

Note 3. On the Line of Numbers may be countel 
Number of any Denomination ; whether Meaſure, 1 
Inches, Feet, Yards, Miles, Leagues, &c. or Weigh 
as Hundreds, Pounds, Ounces, Sc. or Money, 
Pounds, Shillings, Pence, &c. or Time, as Ven 
Months, Days, Hours, Sc. provided always the Integ 
be divided, or ſuppoſed to be divided Decimally, ori 
to Tens. 

5. Next under Numbers is the Line of Sines, beg! 


ning at the Left-hand, and figured thus; 1, 2, . 


to 10; then 10, 30, 40, Cc. to go, ending at the Rigil 
hand, where is a Braſs Center Pin: Theſe Figures ne 


ver change their Value or Denomination, being be 


(and in all other Lines under it) called Degrees. 


From the Beginning of this Line to ro Degrees, ead 
Degree is divided into 12 Parts, by longer and ſhort 
Strokes, making each 5 Minutes; from 10 Degrees l 
20, each ſmaller Stroke is 10 Minutes; from 20 to 
Degrees, each is fifteen Minutes; from thence to 0 


Degrees, ſome are twenty, but the moſt are thirty * 


nutes; and from 60 to 80 Degrees, each Diviſion is a b. 
gree : 80 and go are fo near together, that it admits 9 


of one Stroke between, which is for 85 Degrees. 


6. Next to the Line of Sines is the Mai _ 
in d 


beginning at the Right-hand againſt go, 
Sines) and from thence figured towards the Left-hand 


thus 
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us, IO, 20, 30, 42, Cc. ending (at the Left-hand End) 
bout 169 Degrees; the Subdiviſions are thus, from 
o to 30, each is 2 Degrees; from thence to go, it's 
ingle Degrees; from thence to 120 it's half Degrees; 
nd from thence to the End, it's divided into cach 15 
Minutes. ? 

7. Under Verſed Sine is, the Line of Tangents, be- 
inning at the Left end, as the Sines do; from thence 
hyured to the Right-hand, thus, 1, 2, 3, Cc. to 103 
end ſo on, 20, 30, 40, and 45 at the Right-hand, where 
s a little Braſs Center-pin, juſt under and even with 99 
n the Sines ; from thence back again it is figured 50, 
bo, 70, 80, Cc. to 89; ending at the Left hand End, 
here it began at 1 Degree: The Subdivitions of this 
ine are like thoſe of the Sine, ſo paſſing that, I pro- 
ceed ; 

8. Next to the Tangents (and under it) is the Line 
F Meridional Parts, beginning at the Right-hand, and 
figured thus, 10, 20, 30, Cc. to the Left-hand, 
here it ends at 87 Degrees: This Line, with the Lire 
ff equal Parts under it, are uſed together only in Mer. 
wator's Sailing; the uppermoſt Line contains the De- 
frees of the Meridian or Latitude in a Mercator's Chart, 
gure ind the lower is the Equinoctial, and contains the De- 
grees of Longitude, 

9. Theſe eight Lines thus deſcribed, are ſet on the 
rees, eilig Gunter, but not in the ſame Order, being ſome 
en cne fide, and ſome on Yother: Alſo the Line of 
| Numbers, Sines, and Tangents, are ſet double, that 
20 0 3, one on each fide, as the middle Piece ſlides ; which 


3 of x 
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nce to b midele Piece is ſo contrived, to lip to and fro eaſily, 
my lo !lide out, and to be put in, any Side uppermoſt, in 
n 


onder to bring thoſe Lines together (or againſt one an- 
Cher) moſt proper for ſolving the Queſtion wrought by 
4 PEE Gunter Of which this ſhort Deſcription 
ay ume. 
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I. The Uſe of Gunter's Scale, both ſingle and ſliding, in 
Arithmetic. 


N order to a right Underſtanding of the Uſe of this 
Scale, it's neceflary to number well on it ; that is, to 
find readily a Place repreſenting any given Number, 
and that chiefly on the Line of Numbers; which is 2 


follows. 


of Numbers. 


Rule 1. i OO the firſt Figure of the given Number 
among the figured Diviſions. 

2. For the ſecond Figure count ſo many Tenths (or 
longer Strokes) from the figured Diviſion, towards the 
Right-hand, as are Units in the faid ſecond Figure. 

3. Then for the third Figure, count from the [at 
Tenth (repreſenting the ſecond Figure) ſo many leſſe 
Strokes (or Centeſms) as that Figure hath Units. 

4. In like manner, for the fourth Figure, count from 
the laſt Centeſm ſo many Thouſands (or leſſer Strokes) 
as are Units in it; and ſo on, for more Figures; though 
four Figures, or T houſands, are as many as can well be 
diſcerned on a two Foot Gunter. 

5. This done, the laſt Place is the Point where the 
propounded Number is repreſented. 


Example 1. To find the Point, in the Line of Numbers 
that doth repreſent 12 ? 
According to the Rule above, I take the Diviſion at 
the Figure 1 (in the middle of the Line of Numbers) 
for the firſt Figure of 12, the propounded Number : 
then for 2, the ſecond Figure, I count two Tenths (or 
longer Strokes to the Right-hand, from the ſaid Stroke 
Ar; and this laſt is the Point repreſenting 12, wbeie 
Are commonly) is a ſmall Braſs Center-pin, being of 
in Cie. 


E xan\t 
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Example 2. Suppoſe the Point repreſenting 22, on the 
Line of Numbers, was required to be found ? 

The firſt figure in the Number 22 being 2, I take the 
Diviſion at the Figure 2 for it; and for the ſecond Figure 
being 2, I count 2 Tenths onwards ; and that is the Point 
repreſenting 22. 


Example 3. I deſire to know the Point, on the Line of 
Numbers, that doth repreſent 144. 


The firſt Figure being 1, I take the Diviſion at the 
middle 1 for it; the ſecond Figure being 4, I count 4 
Tenths onwards, and that is 140; from thence count 4 
Centeſms farther, for the third and laſt Figure : This laſt 
Place is the Point repreſenting 144. 


Example 4. Let it be required to find, on the Line of 
Numbers, the Point repreſenting 1728. 


For the firſt Figure t, take the middle 1; for the ſe- 
cond Figure 7, count as before, onward, 7 Tenths, and 
tat is 1700; then for 2, the third Figure, count 2 Cen- 
telms from the laſt, and it repreſents 1720; laſtly, for 
ite fourth Figure 8, eſtimate 8 thouſand Parts from the 
alt ; This Point laſt found, repreſenteth 1728. 

PROB. II. To finda Fraction, or broken Number, on 
the Line of Numbers. 


I HE Fractions to be found on this Line muſt always 
, de Decimal ; as theſe, I, Ol, oo; 2, 02, 002, Oc 
„„ . , either of 
inches, Feet, Yards, Miles, or the like ; alſo in Weight, 
or Time, or any other Dencmination whatſoever. 

do that all other Fractions muſt be reduced into Ne- 
mais, before they can be found on the Line of Num— 
ders; and being ſo reduced, they are expreſſed and found 
don this Line as whole Numbers, by the Rule in Pro- 
en J. and needs no Example. 


2 PRO B. 


>, 
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PRO B. III. 


To perform Multiplication by the Line of 
Numbers. 


| The Rule is; 
A® I is to the Multiplier, ſo is the Multiplicand to the 


Product. 
Now to work this, or any Proportion on the Gunter, 


this is a General Rule, 


1. Extend the Compaſles from the firſt Term to the 
ſecond Term. 

2. That Extent (in the Compaſſes) laid the ſame way 
from the third Term, will reach to the fourth Term, or 
Thing required, 


| By the Sliding Gunter, thus; 

1. Set the firſt Term, counted on the Sliding cr 
middle Piece, right againſt the ſecond Term, counted en 
the fixed Piece. 

2. Then ſeek the third Term, (always on the fame 
Piece the firſt Term was counted) and againſt it on th 
other Part is the fourth Term, or Thing required. 


Example 1. What is the Product of 8, multiplied by 4! 


The Analogy or Proportion is this: As 1 is to 4, ſo b 
8 to the Product. 
Or, it is thus: As 1 is to 8, ſo is 4 to the Product. 


I. By the Gunter with Compaſſes, thus; 


Extend the Compaſſes from 1 to 4; the Extent laid 
from 8 (the ſame way) reacheth to 32, the Product of 5 
multiplied by 4. 

Or, the Extent from 1 to 8, being laid from 4, react: 
eth to 32, the Product as before, Br 

2. 


Set 1 
right a 
againſt 
requirec 

Or 
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* 2. By the /liding Gunter, thus; 

Set 1, at the beginning of the middle or ſliding Piece, 
ficht ageinſt 4 on the fixed or outſide Piece; then 
againſt 8 on the firſt, is 32 on the ſecond, the Product 
required, | 

Or ſet (as before) 1 againſt 8 ; then againſt 4 on the 
firſt is 32 on the ſecond, the Product as before. 


the Example 2. What is the Product of 16, multiplied by 5 ? 
The Proportion to work it by, is this: As 1 is to 5, 
wy is 16 to the Product, 


1. By Gunter with Compaſſes, it's thus 
The Extent from x to g being laid from 16, reacheth 
to 80, the Product required. 
1g CT 
ed on 2. By the Sliding Gunter, thus; 


Set 1 on the middle Piece, againſt 5 on the outſide 
ſame piece; then againſt 16 on the firſt is 80 on the ſecond, 
n te te Product as before. 


PRO B. IV. To perform Diviſion by the Line of Numbers. 


The Rule or Proportion is this; 
As the Diviſor is to 1, ſo is the Dividend to the 
Quotient. 


Example 1. If the Dividend be 64, and the Diviſor 4, 
What is the Quotient? 


. To do this, the Proportion is ; As 4 is to ſo is 64 
o the Quotient required. 


T I, By Gunter with Compaſſes, thus; 
he Extent from 4 to 1, laid (the fame way) from 64, 
ratheth to 16, the Quotient required. 


M 3 ' 2. By 


— . 
* 
> = 
* 
. 
„ N 
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2. By the /liding Gunter, thus 

Set 4 on the outhde Piece, againſt x on the midi 

Piece; then againſt 64 on the firſt, is 16 on the ſecond; 
which is the Quotient as before, 


Set 
Piece ; 
ſecond 


Example 2. How often is 144 contained in 1728 ? 
To do this, the Proportion is thus; As 144 is to 1, 
is 1728 to the Anſwer, 


1. By Gunter with Compaſſes, thus; 
The Extent from 144 to 1, reacheth from 1728 ti 
12, the Quotient and Anſwer required, 


2. By the Sliding Gunter, thus ; 
Set 144 on the outfide Piece, againſt x on the midde 
Piece ; then againſt 1728 on the firſt, is 12 on the ſecond, 
which is the Quotient as above. 


Exa 
nto w. 
dortion 

For 1 

As 2 
a fourth 


PR OB. V. 79 reduce a Vulear Fraftion to a Decimi, 
by the Line of Numbers, | 


To perform this, the Proportion is thus ; | 
As the Denominator (of the given Fraction) is to It! 
Numerator, ſo is x to the Decimal Fraction required. 


The 
bird 1 
32, the 
y as 
Numb. 
equired 


Example. Suppoſe it be required to reduce à (a Vulg! 
Fraction) into a Decimal Fraction ? 

te, A Decimal Fraction hath for its Denominator al 

Unit, with as many Cyphers as its Numerator hath Places; 

and the Proportion to find its Numerator is thus; As 4 

is to 3, ſo is 1 to the Numerator of the Decimal Fraction 

1Equired, det 2 

hen ag: 

1. By Gunter with Compaſſes, thus; ard Pr 

The Extent from 4. to 3, reacheth (the ſame way) from be ſeco 

I to 75, or rd, the Decimal Fracton required. unt. 


Ut fo. 


2. By 


' * 
\ W 8 mm men 
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2. By ſliding Gunter, thus; 

Set 4 on the outſide Piece, againſt 3 on the middie 
Piece; then againſt 1 on the firſt is .75, or 735 on the 
ſecond, the Decimal Fraction required to be found: Sa 
hat .75, Or 588, is equal in Value to 3. 


2 midd, 
ſecond; 


8? PROB. VI. Of continual Proportion, or Geometric 
to 1, WW Progre/ſion ; which is unto two given Numbers, To 
find à zd, 4th, 5th, Cc. Numbers, in a continual 


Proportion, by the Line of Numbers, 


1728 1 The Analogy by which it is effetted, is this; 
48 the firſt given Number is to the ſecond, ſo is the 
ſecond to the third ; and ſo is that third to a fourth, 


nd ſo is that fourth to a fifth, &c. 


e midd 


ſecond Example. Let the two Numbers given be 2 and 45 


nto which it's required to find à third, a fourth Pro- 
portional, Ec, 

For the Performance hereof, the Rule is thus : 

As 2 is to 4, ſo is 4 to a third, and ſo is that third to 


a fourth, &c, 


Decimil, 


— 


1. By Gunter with Compaſſes, thus: 
The Extent from 2 to 4 reaches from 4 to 8, the 
hid; and from 8 to 16, the fourth; and from 16 to 
32, the fifth Proportional Number; and ſo on, to as 
any as you pleaſe : So that 2, 4, 8, 16, 32, &c. are 
Numbers in continued Proportion Geometric, as was 
equired. | 
Fraction 2. By ſliding Gunter, thus; 
Set 2 on the middle Piece, to 4 on the outſide Piece ; 
hen againſt 4 on the firſt, is 8 on the ſecond, for the 
ard Proportional ; and againſt 8 on the firſt, is 16 on 
y) from be ſecond, the fourth Proportional; and in like manner 
unt 16 is 32, the fifth Proportional, as was required: 


2. BY Ws on for more, 
M 4. PR Q B, 


1 
' 
' 
1 
Ws, 
, 
Ly 
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p RO B. VII. Of the Rule of Three Diref, thru 


Numbers given to find a fourth in à direct Proportion, 
by the Line of Numbers. 


The Analogy whereby this is performed, is thus, 
As the firſt Number is to the ſecond, ſo is the third 
to the fourth Number required. 


Example 1. It the Diameter of a Circle he 7 Inches, and 
the Circumference thereof 22, what is the Circumte- 
rence of a Circle, whoſe Diameter is 14 Inches ? 


To perform this, the Analogy is thus: As 7 is to 22, 
ſo is 14 to the Circumference required, 


I. By Gunter with Compaſſes, thus, 
The Extent from 7 to 22, laid (the ſame way) from 


14, will reach to 44, the Circumference of the Circle, 
whoſe Diameter is 14 ; which was required. 


1. By the Sliding Gunter thus; 


Set 7 on the middle Piece, againſt 22 on the outhde 
Piece ; then againſt 14 on the firſt, is 22 on the ſecond, 
which 1s the Circumference as above. 


Example 2. If the Circumference of a Circle be 2.14 
or 2:54, and its Diameter 1; what will the Diameter of 
another Circle be, whoſe Circumference is 44 


The Proportion is: As 3354 is to 1, fo is 44 to the 
Diameter required. 


1. By Gunter with Compaſſes, thus; : 
The Extent from 3:14 to 1, reacheth from 44 to 14) 
the Diameter required. 


2. By the Siding Gunter thus ; 

Set 3734 on the outſide Piece, right againſt 1 on the 
middle Piece; and then againſt 44 on the firſt, is 14 ® 
the ſecond, which is the Diameter required, as above. 


Note, 


Moe, 
Number 
Number 
Number 
than the 


Exam 
Year; h 
To d 
aways 1 
hers or 
then thu 
Acres to 


The 
the year! 


Set 3 
on the { 

By tt 
nay of 
with Co 
expreſs i 
you ſhal 
manner 
Where t.! 


three 
tion, 


third 


, and 


mfe- 


0 22, 


from 
cle, 


utſide 


cond, 


3-14 
ter of 


o the 


) 14, 


n the 
4 0 


Note, 


The Mariner's Compaſs Rectiſied. 135 


Note, In the Rule of Three Direct, if the third 
Number be greater than the firſt, then will the fourth 
Number be greater than the ſecond : But if the third 
Number be leſs than the firſt, then the fourth will be leſs 
than the ſecond, 


Example 3. If 30 Acres of Land be worth 25 Pounds a 
Year ; how much a Year will 54 Acres be worth? 

To do this, or any Queſtion in the Rule of Three, 
always in the Proportion, let the firſt and third Num- 
hers or Terms be of one Kind or Denomination ; and 
then thus it is: As 30 Acres is to 25 Pounds, ſo is 54 
Acres to 45 Pounds. 


1. By Gunter with Compaſſes, thus. 


The Extent from 3o to 25, reacheth from 54 to 45, 
the yearly Rent required. 


2. By the Sliding Rule, it's thus; 

Set 30 againſt 25, then againſt 54 on the firſt is 45 
the ſecond, as before. 

By this Time the Reader is ſo well acquainted in the 
way of working a Proportion on the Line of Numbers, 
with Compaſſes or without, that it's a needleſs Thing to 
fpreſs it in Words, being ever the ſame : Henceforward 
jou ſhall have only the Proportion ſet down, leaving the 
manner of its Operation to your Practice, except in Caſes 
Where the working differs from what went before. 


RO B. VIIL Of the Rule of Proportion Inverſe, or 
Three Numbers given to find a fourth in an Inverſe 
Proportion, or in the backward Rule of Three, by the 
Line of Numbers, 


TN this Rule you muſt note, If the third Number 
be greater than the firſt, then will the fourth be leſs 
dan the ſecond ; But, 


1 2. If 
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If the third be leſs than the firſt, the fourth is to} 
greater than the fecond. 


3. And to reſolve Queftions of the backward Rule. 
Three, the Propoption is thus: 


As the third Number is to the ſecond, ſo is the firſ 
the tourth, | 


Bring 
zutlide ] 
he ſecor 


Example If 72 Pioneers make a Trench in 48 How | 
in how long time will 54 Pioneers make it? r 18 12 


By the Directions above, this is the Proportion: 
54 Men is to 48 Hours, ſo is 72 Men to 64 Hours, tk 3 
Anſwer to the Queſtion : From whence you may cot 


clude that 54 Men will perform as much in 64 Hou, 
as 72 Men in 48 Hours, 


PRO B. IX. Of Duplicate Proportion, or Fhree Nun 


. Rad |) 
bers given to find a fourth in a Duplicate Proportion, l Viamet 
the Line of Numbers, 


HIS Rule is chiefly uſed in Proportion of Lines 106, th 
to Superficies, &c. wherein the firſt and ſeconl 


Terms are to be of one Kind or Denomination. Ther 
| ., if th 
Example r. If the Diameter of a Circle be r, and Wh) and 


Area or Content 0.78539 ; what's the Content of a Circle, Mhaſtes it 
whoſe Diameter is 14 ? Circle, 


To perform this, the fiſt and ſecond Terms (b) the 
Note above) are to be Lines; that is, the Diameter det C 
given, and then the Proporticn is thus: As x is to 14, 1 on 


is 0.785 to a fourth: and ſo is that fourth to the Content 19, v 
rcquired, 


Exa 

1. By Gunter with Compaſſes, it's thus; Sap 

= 4 f [ * rea IS 

The Extent from 1 to 14 reacheth from 0.785 to 11; For 


and the fame Extent laid the ſame way from 11, reacheth aha 
to 154, the Content required. 2. BY 


J. 
is to 


d Rule ö 
e firſ 
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2. By the ſliding Gunter, it's thus; 


Bring x on the middle Piece, right againſt r4 on the 
uthde Piece; then againſt 0.785 on the firſt, is 11 on 
he ſecond ; and againſt 1x on the- firſt, is 154 on the 
cond, the Content as before. 


| Example 2. If the Diameter of a Circle be 7, and its 
rea 38.5 3 what is the Area of a Circle, whole Diame- 
ris12? Anſwer 113+ For, 
As 7 is to 12, ſo is 38.5 to66; and ſo is 66 to rr3, 
e Area required, 


Example 3. If the Diameter of a Circle be t, and its 
rea 0.78539 3 what is the Diameter of a Circle, whoſe 
Area is 154 ? Anſwer, 14 is its Diameter. 

In this the Proportion is of Superficies to Lines, which 
thus: As Area o. 785 is to Area 154, ſo is ſquare of 


$ Hou 
t? 


on: 4 
urs, tit 
ay Col 

Houn, 


— Diameter 1, to Square of Diameter required. 
1. By Gunter with Compaſſes, it's thus; 
F Tins The Extent from 0.785 to 154, reacheth from x to 
econ 196, the Square of the Diameter required. | 


Then divide the Space between 1 (always the middle 

I., if the Number of Places be odd; but if even, the firſt 
and is i) and 196 into two equal Parts ; the Foot of the Com- 

; Circle alles in the middle reſteth at 14, the Diameter of the 
Circle, whoſe Area is 154. | 


(by the 2, By the ſliding Gunter, it's thus; 

ameters WW det 0.785 againſt 154, and againſt 1 on the firſt, is 
14, 1 on the ſecond ; then find the middle between 1 and 
-ontellt 19, which is at 14, the Diameter as beſore. 


Example 4. The Diameter of a Circle being r, and 
is Area o. 785; what is the Diameter of a Circle whole 
o 11 Neis 1732 Anſiber, 12 is the Diameter requited. 
acheth For as 0.785 is to 113, fo is 1 to 144; the middle 


2, B Kween it and 1 is at 12, the Diameter required. 
PROB. 
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PRO B. X. Of Triplicate Proportion, or Three Nun. 


bers given, to find a fourth in @ triplicate Proportion, ly 
the Line of Numbers, 


T HIS Problem concerneth the Proportion of Lines to 
Solids, and the contrary ; in which evermore make 
the firſt and ſecond Term to be of one Denomination, 


Example 1. If an Iron Bullet weigh g Pounds, and is | 


Diameter is 4 Inches, what is the Weight of another Iron 
Bullet whoſe Diameter is 6 Inches ? 


To perform this, the firſt and ſecond Terms are to be 
Lines, that is, the given Diameters ; and then the Pro- 
portion is thus: 

As 4 is to 6, ſo is ꝙ to 13.5 and ſo is 13.5 to 20-2; 
and ſo is 20.2 to 30. 3; that is, 30 Pounds and 3 Tenths 
of a Pound, which is the Weight required. 


That is, 1. By Gunter with Compaſſes, thus; 
The Extent from 4 to 6 being laid 3 times from 9, 
will each to 30 Pounds 3 Tenths, the Weight required» 


And, 2. By the Sliding Gunter, it's thus; 

Set 4 againſt 6, and againſt 9 on the firſt is 13.5 0 
the ſecond ; then againſt 13.5 on the firſt is 20.2 on the 
ſecond ; and againſt 20.2 on the firſt is 30.3 on the ſe- 
cond ; that is, 30 Pcunds 3 Tenths, as before. 


Example 2. If an Iron Bullet, x Inch Diameter, 


weigh Pounds 0.1406 Parts; what is the Weight of 


another, whoſe Diameter is 14 Inches, it being of Us 
fame Metal? An/wer, g Pounds, For, 


As 1 is to 4, 'o is 0,1406 to 0.562y and is 0.562 


to 2.25; and ſo is 2.25 to 9 Pounds, the Weight ke. 
quired, 
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Example 3. If a Gun 6 Inches Bore require rs Pound 
of Powder, how much will ſerve a Gun 4 Inches Bore ? 
Aiſiber, Pounds 3.25 Parts. 


For, As 6 is to 4, ſo is 11 to 7.3; and ſo is 7-3 to 4.88, 
and ſo is 4.88 to 3.25; which is Pounds 3.25 Parts of a 
Pound, or Pounds 3+ of Powder, 


Example 4. If an Iron Bullet 1 Inch Diameter, 
weigh Pounds 0.1406 Parts; what Diameter ſhall that 
be, which weigheth g Pound of the ſame Metal ? 
Anſwer, 4 Inches. 

For it's thns ;. As 0.1406 is to 9, ſo is r to 64, the 
Cube of the Diameter required; then divide the Space 
between x and 64. into three equal Parts, and the Foot of 
the Compaſſes in the firſt $ Part from 1 reacheth to 4, 
the Diameter of the Iron Shot weighing 9 Pounds. 


Il, The Uſe of the Line of Numbers (commonly called 
Gunter's Line) in meaſuring Superfictes, as Board, 
Glaſs, Land, &c. 


PRO B. I. The Length and Breadth of any Square, or 
Long Square Superficies given, to find the Area or 
Content thereof. 


TH E Proportion is this: As 1 is to the Breadth, ſo is 
the Length to the Content. 


Example 1. A plain Superficies, as a Board or Plank 
even to be meaſured, the Breadth thereof is 15 Inches, 
and it's Length 61 Inches; «what is the Content of it ? 
anſwer, 915 Inches. 

For, As 1 is to I5, ſo is 61 to 915 Inches, the Con- 
tent required. 


Nete, Such as the Breadth and Length is, ſuch is the 
Content; ſo that if the Breadth and Length be Feet, the 
Content is Feet; if Perches, then Perches, &c. 

Example 
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Example 2. A Piece of Wainſcot, in Form of a long 
Square, whoſe Length is Feet 15.5 Parts, and Breadih 


Feet 2.25 Parts; what is the Content? Anfiver, Feet oh 
34-87 Parts. For, As 1 to 2.25, ſo is 15.5 to 34 975 
chat is, Feet 34 and 87 Parts is the Content. * 8 
PROB. II. The Breadth and Length of a Superfein ¶ Content 
given in one kind of Meaſure, to find the Content therif 
in another kind of Meaſure. Exam 


20 Feet 
O do this, the Proportion is thus: As the required Feet 16. 


T kind of Meafure is to the Breadth, ſo is the Length MW For th 
to the Content deſired. ſo is 20 


Example 3. A Plank or Board 15 Inches broad, 6 Exam 
Inches long, I demand the Content of it in Feet? Anſu. nd 27 
Feet 6.35 Parts of a Foot. For you mult note, in Aer, 
Foot Superficial, or a Square Foot, is 144 ſquare Inches; As 12 is 
and therefore the Proportion is thus: As 144 is to 1} 

Inches, ſo is 61 Inches to Feet 6.35 Parts of a Foot, WW Eran 
the Content. long, w. 
| ; For it's, 

Example 4. A Piece of Land, in Form a Long Square, Parts. 
whoſe Breadth being 39 Perches, Length 183 Perches P 
what is the Content in Acres? Anſwer, Acres 34-31 Pars. Exay 

Note, 160 Perches is an Acre, and the Proportion dare) 
is thus : Chains 

As 160 Perches is to 30 Perches, ſo is 183 Perche n 100 ] 


to Acres 34.31 Parts of an Acre, the Content of int A. 4 
Piece of Land. 4 b Chair 


Example 5. A Piece of Painting, in Form a Lom Hf RO 
Square, whoſe Breadth is Feet 3.5, and Length 21 b,; 
Feet, how many Square Yards is the Content? Anus, er a, 
Yards 8. 16 Parts of a Yard. 


Note, g Feet is a Square Yard, and the Proportio 10 
is thus: | nd. 

As 9 is to 3.5 Feet, ſo is 21 Feet to Yards 8.16 Pa Bi kat! 
of a Yard, the Content. 


PROB 
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a logon O B. III. The Breadth of a Superficies given in one 
readth kind of Meaſure, and the Length in another ; to. find 
Feu ze Content in the greater Meaſure. 


345, O do this, the Proportion is thus: As the greater 
| Meaſure is to the Breadth, ſo is the Length to the 
erfiin Content required. 


there 
wh. Example 6. Admit a Board ten Inches broad, and 


20 Feet long, I demand the Content in Feet? Arfiver, 
Feet 16.6 Tenths of a Foot. 

For the Proportion is thus : As 12 is to 10 Inches, 
ſo is 20 Feet to Feet 16.6 Tenths. 


quired 
Length 


ad, b Example 7. If a Board or Plank be 15 Inches broad, 
Anfo. nd 27 Feet long, what is the Content of it in Feet? 
2, in 484r/iver, Feet 23.75 Parts of a Foot, or 334 Feet. For, 
inches; 12 is to 15 Inches, ſo is 27 Feet to Feet 33.75 Parts. 

to 13 


Foot, ll Erample 8. A Board 7 Inches broad, and 292 Feet 
ng, what's the Content in Feet ? Auſtver, Feet 18.28, 


For it's, As 12 is to 7:4, 10 is 29,25 to Feet 18.28 


Square, Pants. 
2rches ; . 
1 Pars. . Example 9. A Piece of Land (in Form of a Long 
poruon dvar) whoſe Breadth is go Perches, and Length is 
Chains 1 5.25 Links, meaſured by a Chain of 4 Perches 
Perches Win 100 Links) I demand the Content thereof in Acres? 
of the /w. Acres 11.44. For it's, As 40 is to 30 Perches, fo 
b Chains 15.25, to Acres 11.44 Parts of an Acre. 
Long Hf RO B. IV. The Breadth of a Supcrficies given, to find 
oth 21 bow much in Length will make a Foot, 4 Yard, a Perch, 


Anſwer , 


or an Acre, &c. 


10 do this, take this General Rule: As the Breadth 
is to a Foot, a Yard, Sc. ſo is a Foot, a Yard, &c. 


portion 


6 Paus Agio that Length which will make a Foot, a Yard, Sc. 
R 5 


Exam 
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Example 19. If a Board be 71 Inches broad, hom 
much in Length will mike a Foot ſquare ? Anſwer, 
Inches 19.2 Tenths of an Inch. 

For the Proportion is thus: As 7.5 is to 12, ſo is 12 to 
Inches 19.2 Tenths in Length, which will make a Foot. 


Example 11. A Plank 40 Inches broad, how much 
in Length will make a Foot? Anſiber, Inches 4.8 
Tenths of an Inch. 

For, As 
Tenths in Length, to make a Foot. 


Exampie 12. A Pane of Glaſs being in Breadth Feet 
2.5 Tenths, how much in Length will make a Foot! 
Anfiver, 4 Tenths of a Foot. For it's thus: 

As 2.5 is to 1 Foot, ſo is 1 Foot to 0.4 Tenths of a 
Foot in Length, to make a Foot. 


Example 13. A Piece of Matting being 27 Inches 
broad, how much in Length will make a Yard ſquare! 
Anfiver, 48 Inches, or 4 Feet. For it's thus : 

As 27 Inches is to 36 Inches, ſo is 36 Inches to 4 
Inches: But if the Breadth be given in Feet, that b, 
* 27 Inches, it be 2 Feet, or 2.25 Feet, then it | 

us: 

As 2.25 is to 3 Feet, ſo is 3 Feet to 4 Feet in Lengtl, 
to make a Yard ſquare, 


PROB. V. The Diameter of @ Circle given, to fd ii 


Ci rcumference. 
* 


4» 
* 


TH E Analogy or Proportion is thus: As I is to 3.142 
ſo is the Diameter to its Circumfe rence. 


Example 14. If the Diameter of a Circle be 15 
Inches, wha: is the Circumference of it? Anſwer, Inches 
47-13 Parts of an Inch. 

For, As 1 is to 3. 142, 10 is 15 Inches to Inches 47-13 
Parts, the Circumference required. PROB 


30 Inches is to 12, ſo is 12 Inches 4.8 
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— PROB. VI. - Circamferenre of @ Circle given, ts 
. find its Diameter. 


2 THE Proportion is this: As 


142, is to 1; ſo is the 

Circùmference, to its Diameter. 

much Erample 15. The Circumference of a Circle being 44 Feet, 

5 4-3 WM What is the Diameter thereof? Anſiber, Feet 14. Fo r it's 
As 3142, is to I ſo is 44 Feet, to Feet 14 the Diameter, 


1016 


8 4.3] 

PROB. VII. The Diameter of a Circle being eln, 
\ Feet to find its Area or Superficial Content? 
Foot! 


he Proportion is thus : 


AS r,- is to the Diameter; ſo is O. 2854, to à fourth 
Number; and fo is that fourth: Nane to the Su- 
perficial Content required. 
Example 16. THe Diameter of a Circle being 15 Inches, 
Whatis the Content of it? Auſtver, Inches 1 76.7 Tenths., 
For it's as 1, is to 15; fo is 0.7854, to 17.78; and 


5 11478, to 176. the Supercial Content required. 


?ROB. VIII. The Circumference of a Circle being 
given, to find the Superficial Content of it Þ 


The Proportion is this: 


8 Of 2 


Inches 
quare ! 


to 48 
that 155 
n it 13 


engtly 


find the 


AS r, is to the Circumference ; ſo is 0.07958, to a 
fourth Number, and ſo is that fourth Number, to the. 


3-14" Wl Superficial Content required, 
be 15 Example. 17. If the Circumference of a Circle be 44 Ine .. 
Inches I ches, What's the Content? Anj/wer, Inches 154.06 parts 


of an Inch. Fer it's. 
8 47-13 As 1, is to 44; ſo is 0.7958. to 3.5; and ſo is 3. ih 


d lnches-15 4:09 the Coment : ired. 
ROB. * N The 


| 194 © The Mari ner's Compaſs Refified, 


III. The Uſe of the Line of Numbers in Solid Meaſur⸗ 


PROF 

fuch as Timber, Stene, Gauging, &c. | 4 

* Inche! 
R O B. I. The Side of a Square Solid given in Neal will; 


to find how much in Length will make a Foot Solid? 


5 T HE Proportion is thus: As the given Side is to 
12, ſo is 12 to a fourth Number; and ſo is thi 


* Number to the Length required to make a Fo 
id, 


Example 1. A ſquare piece of Timber, or Stone, who 
Breadth and Depth, each 8 Inches ; how much in Lengt 
will make a Foot ſolid ? Anſwer 27 Inches, or 2 Feet 3 li 
ches: For it's As 8 is to 12, ſo is 12 to18 ? and fob 


18 to 27 Inches in Length, to make a Foot, _ 
| b 11 Ir 
Example 2. A ſquare Piece of Timber, or Stone, whole will ma 
, fide is 2 Feet, or 24 Inches; how much in Length wis as 1 
make a Foot? Anſwer 3 Inches, For it's as 24 is 0817.4 is 
x2, ſo is 12 to 6; and ſo is 6 to 3 Inches in Length, m make 
make a ſolid Foot. 
; : | E xa? 
PROB. II. The Side of a ſquare Solid given in Hu arts,: 
Meaſure (that is, the Decimal Foot, or a Foot divid i vill m- 
into 100 equal Parts,) to find how much in Length uil H 2s 1 
make a Foot ſolid. 0.94 is 
Pint 2 make a 
TH E Proportion is thus: As the given Side is to l, 
ſo is 1 to a fourth Number: and ſo is that fourth PRO 
Number to the Length required, to make a Foot ſolid. | 
Example 3. A ſquare piece of Timber, whoſe Side * i. V 
Feet 1.52 Parts; how much in Length will make a Fot 
Solid? Anſwer, o 432 Parts of a Foot. For it's As 1.5: given? 
is to 1, ſo is 1 to 0.658; and ſq is 0.658 to 0.432 P that 


of a Foot. 


: PRO# 


== 
17 * 
. »» 


The Mariner's Compaſs Recti fed. 195 


PROBLEM III. The Breadth and Depth of a. Solid, 
oy two Ends are equal Long Squares, being given in 
Inches, or in Foot meaſure ; to find haw much in Length 
will make a Foot Solid? | 


deafur, 


Ticks 
lid? 


1. T H E Proportion for Inches is thus: As 12 is to 
the Breadth, ſo is the Depth to a fourth Number : 

hen 

As that fourth Number is to 12, ſois 12 to the Length 

in Inches to make a Foot Solid. 

2. The Proportion for Foot meaſure is thus: As 1. is 


e is to 
is thit 
4 Fool 


, whol:Wito the Breadth, ſo is the Depth to a fourth Number. 
Leng rden fay, As that fourth Number is to 1, ſo is 1 to the 
3 *. Length in Foot meaſure, to make a Foot ſolid. 

06 


Example 4. A piece of Timber or Stone, whoſe Breadth 
Is 11 Inches, and Depth 19 Inches; how much in Length 
will make a Foot? Anſiber, Inches 8.27 Parts. For, 
It's as 12 is tO 11, ſo is 19 to 17.4: And then ſay, as 
17.4 is to 12, ſo is 12 to Inches 8.27 Parts in Length, 
to make a Foot ſolid, 


, whole 
gth wil 
4 1s 10 
gth, b 


Example 5. A piece of Timber, in Breadth Foot 0.75 
farts, and Depth Foot 1.25 Parts; how much in Length 
vill make a Foot ſolid ? An/wer, Foot 1.06 Parts. For 
is as 1 is to 0.75, 10 is 1.25 to 0.94: Then fay, as 
0.94 is to 1, ſo is 1 to Foot 1.06 Parts in Length, to 
make a Foot ſolid. 


in Fut 
divided 
oth will 


s to 1 
- fourth 
lid. 


f RO B. IV. The Side of a Square Solid, and its Length 
being given; to find the Content. 


12 p WH E N the Side is given in Inches, and Length 
N b 51 1 in Feet, the Proportion is thus. As 12 is to the 
Paris gven Side, ſo is the Length to a fourth Number ; and 10 
4 u that fourth Number to the Content in Feez. | 


RO. N 2 2. When 
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2. When the Side and Length are bath given in Foot 
meaſure, the Proportion is thus: As t is to the given 
Side, fo is the Length to a fourth Number; and & i; 
that fourth Number to the Content required. 

Example 6. A ſquare Piece of Timber, whoſe Side is g 
Inches, and Length 35 Feet; how many Feet of Timber i 
in it > Anſioer, Feet 19.68 Parts. For it is, 

As 12 is to q; ſo is 35, to26.3; and fo is 26.3, to Feet 
19.68 Parts, the Content required. 


Feet long, how much is the Content? Anſwer, go Feet. 

For it's as 12 is to 16, ſo is 28 to 37.33 and ſo is 37.4, 
w 50 Feet, the Content of the Piece of Timber. | 
Example 8. A Stone, Feet 2.75 Parts Square, and 
Feet 7.50 Parts long how much is the Content? Aff 
Feet 56.72 Parts, 

For it's as x is to 2.75 ; ſo is 7. go, to 20.6.; and ſois 
20.65 to Feet 56.72. parts, the Content required. 


PROB. V. The Length, Breadth, and Depth of a Square 
Solid being given, to find the Solid Content ? 


1. T* the Breadth: and Depth be given in Inches, and 
the Length in Feet, the: proportion is thus : As 12 
is to the Breadth.; ſo is the Depth to a fourth Number. 
Then fay, As 12 is to that fourth Number, fo is the 
Length in Feet, ta the Content in Feet. A 

2. When the Length, Breadth, and Depth, are all 
given in Foot Meaſure, then the Proportion is thus: As 
x, is to the Breadth ; ſo is the Depth, to a fourth Number. 
And then again ſay, As r, is to that fourth Number; ſo 1 
the Length, to the Content in Feet. 

Example . If a Square piece of Timber be in Breadth 
19 Inches, Depth rr Inches, and 20 Feet long; how much 
is the Solid Content? Anſwer, Feet 29.03 parts. 

For it's thus, As 12, is to 19; ſo is 11, to 8744+ =_ 
Jy 


Example 7: A piece of Timber 16 Inches Square, and 29 


lay, 28 
Conten! 


1, 1540 


PRO 
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ay, as 12 is to 17.4; ſo is 20, to Feet 29.03 parts, the 
Content required. | | 
© £xample 10. A Stone 20 Inches broad, 13 Inches Deep, 
and Feet 15 1, or 15158 Feet in Length: bow much is the 
Content? Anſwer, Feet 27.5. | 
ber For it's: As f 2, is to 20: ſo is 13, to 21.67. Ard 
ben: As 1 2, is to 21.67; ſo is 13.25 to 27.5, that is, 
) Fee? 274 Feet is the Content. : hy x 
Example 11. A ſquar'd Piete of Timber, Feet r.25 broad, 
ad 28 Feet 0.56 deep, and 36 Feet long; how much is the Con- 
tent? Anſwer, Feet 25.20 Parts, or 2575 Feet. For it is, 
As x, is to 1:25 ; ſo is 0.56, to oy And then fay, As 
37 ;, is 40 0.7 ; ſo is 36, to Feet 25.2 Tenths, the Content 
„ and required, 


Yo PROB. VI. The Diameter of @ Cylinder given, to find 

] ſo is how much in Length will make a Fort Solid? 
J. IF the Diameter be given in Inches, the Proportion 

quark is thus: As the given Diameter, is to 13.531: ſo is 


12, to a fourth Number; and fo is that fourth Number, 
to the Length required to make a Foot Solid. 

2. When the Diameter is given in Foot meaſure, the 
Proportion is thus: As the given Diameter, is to r. 128; 
© is f to a fourth Number; and ſo is that fourth Number 
to the Length, which will make a Foot Solid. 

Example 12. A round Piece ofTimber, of Stone, being x 5 
Inches Diameter; how much in Length will make a Foot 
Solid ? Anſwer, Inches 9.78 patts of an Inch. For it's, 

As 13, is to 13.631 3 ſo is 12 to 10. 82, and ſo is 10.82 
to Inches 9,76 parts, or 9435 Inches: But ſuppoſing the 
Diameter o the ſame to be taken in Foot meaſure, then 
It's Foot 1.2g Parts. Now how much will make a Foot? 
Anſwer, Foot 0.84 parts of a Foot. 

For it's thus: As 1.25, is to 1.128; ſo is 1 to 6.902, 
and ſo is 0,902, to Foot 0.815 Parts, or 885 Foot, to 
make a Solid Foot. W 

PRO B. 


N 3 
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As 1 

PRO B. VII, The Gircumference of a Cylinder given, i fourth'1 
find how much in Length will make a Foot ſolid ? e 

an 

I. WH EN the Circumforence is given in Inches, tie d 30 
Proportion is; | tier, 

As the Circumference, is to 42. 54, ſo is 12 to a fourth @ is 3 
Number; and ſo is that fourth Number, to the Lengbil of x Fo 
required, to make a Foot ſolid. W Burt 
2. But if the Circumference be given in Foot-meaſure,M then it's 
then the Proportion is ; As 1 


As the Circumference is to 3.545, ſo is 1, to a four Feet 
Number; and fo is that fourth Number, to the Length, 
to make a Foot ſolid, PRO] 


Example 1 3. If a round Stone or Tree, be 44 Inches + 
bout; how much in Length will make a Foot? Arfur . IF 


Inches 11,22 Parts. For it is, 4 
As 44, is 42.54, ſo is 12, to 11.6; and fo is 11.6, U Circum 
Inches 11.22 parts of an Inch, or 11725 Inches. and fo 


But ſuppoſe the ſame was meaſured by Foot-meaſure, Will Feet. 
and the Circumference found to be Feet 3.67 pars 2. V 
how much in Length will make a Foot?  Anfiver, Foot Foot | 


©.935 parts. For it is thus; 42.54, 
1 3.67 is to 3.545, ſo is 1 to o. 966; and ſo is 0.960 Exa: 
to Foot 0.935 parts, or 1885 Foot. out, 
Afwer 

PROB. VIII. The Diameter and Length of a Cylnirr to 30, 
| given, to find its ſolid Content ? 91 
| | OW 

1. W HEN the Diameter is given in Inches, 200 IM Feet 
Length in Feet, the Proportion is thus, 10 2.5 


- As 13.531 is to the Diameter, ſo is the Length to * WM 22.43 ] 
4th Number; and ſo is that 4th Number to the Solid Note 


Content in Feet. | End th 
2. If the Diameter and Length are both given in Foo! WM in the x 
meaſure ; then the Proportion is thus ; = TE! 


As 


linder 


„ and 


1 to 2 
, Solid 
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As 1.128, is to the Diameter, ſo is the Length to a 
ſourth Number; and ſo is that fourth Number to the 
Content required. 

Example 14. A round piece of Timber ro Inches thro”, 
and 30 Feet long. How many Feet of Timber are in it? 
Afwer, Feet 16.38 Parts. For it's as 13.531, is to 10, 
ſo is 30 to 22.16; and ſo is 22.16, to Feet 16.38 Parts 
of a Foot, or 16788 Feet. | / 

But ſuppoſe the ſame Piece meaſured by Foot Meaſure, 
then it's Foot o. 8 3 Parts through. And the Work is thus: 

As 1.128, is to 83; ſo is 30 to 22.16; and ſo is 22.16, 
to Feet 16.38 Parts, or 16158 Feet as before. | 


PROBLEM IX. The Circumference and Length of a 
Cylinder given; to find the Solid Content? 


I. I the Circumference be given in Inches, and Length 

in Feet, the Proportion is thus: As 42.54, is to the 
Circumference, ſo is the Length, to a fourth Number; 
* ſo is this fourth Number, to the Solid Content in 
cet, 

2. When the Circumference and Length are both in 
Foot Meaſure, the Firſt Term being 3.545 (inſtea ! of 
42.54,) the former Words will ſerve. 

Example 15. A round Stone, or Tree, being 30 Inches 
out, and 25 Feet long: How many Feet ſolid are in it? 
Ahfwer, Feet 12.43 Parts. For it's thus: As 42.54, is 
to 30, ſo is 25, to 17-633 and ſo is 17.63, to Feet 12.43 
Parts, or 127385 Feet. 
Now the Compaſs about being taken in Foot-Meaſure, 
8 Feet 2. 50 Parts, And the Proportion is, As 3.545 is 
lo 2.50, ſo is 25 to 17.63; and ſo is 17.63, to Feet 
12,43 Parts, or 12:54 Feet as before. 

Vote 1. When Timber tapers; that is, bigger at one 
End than other, it's uſual to take the Breadth and Depth 
n the middle of its Length, and by them to meaſure the 

ce 25 if it were both Ends of a Bigneſs. 

N 4 Note, 
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_ Note 2. "The Proportigns for Foot Meaſure, ate the W, (75-95 
ſame when all the Dimenſions 7 taken in Inches ; och 

then the Solid Content found, is Inches, 

Mete 3. The Solid Content in Inches diyided by 1728, 
the Quotient is Feet; but Een by 282, or 231, the 
hrſt is Beer, and the latter is Wine Gallons : And how tg 
divide by the Line gf Numbers was ſhewn in Problin (. 
of the firſt Uſes of the Gunter in Page 181. 


PROBLEM X. The Diamter of a Calf at Had, 
and Bung, and alſo its Length given in fnches ; to find 
5 Content in Galloens, Reer or Wine. 


200 


allons. 


2 ; : In like 1 
The Rule is thus; ir Wine) 
1. AS 1, is to 0.7 ; ſo is the Difference of Bung and MW" 59-1, - 


Head Diameters, to a fourth Number: which being 

added to the Head Diameter, the Sum is a Mean Diame- 
ter, reducing the Cask to a Cylinder. I hen fay, 

2. As the Gauge Point, (which for Beer or Ale is 18.95, 

but for Wine is 17.15) is to the Mean Diameter; ſo 


the Length to a fourth Number; and ſo is this fourth 


1. Set 
n the Se 
makes 25 
2. Set 
unſt 2 5. 
54 on 
u the Se 
Alſo, i 
the Mean 
K 40 
and agair 
09.1, th 


PRO! 


Number, to the Content in Gallons required. 


The Diameter a. — 3 ug — N 10 
What's the Content of this Cast in Gallons, Beer or Wint* 
Anſwer, 73 Galions Beer, and Wine Gallons 89.1 Tenth. 
See the following Work. 


3 N [T's u 

Their Difference — 8 Inches tiply 

Then, As 1, Is to 0.7; ſo is 8, to 5.6 ; which added Ito one 
to 20 the Head Diameter, makes 25.6 for the Mean Dis. hoe C 
meter; Then ſay, A hence 


che I 
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17055 is to 25.63 ſo is 40 10 * 7 and ſo is 
54 73 Heer 
455.71 Ito 3 89.71 . 4 Gallons, 
r. By the Gunter with Compaſſes. 


1. The Extent from 1 to 0.7, will reach the ſame way 
tom 8 to 5. 6; which being added to 20, (the Head Dia- 


Wneter) makes 25.6 for the Mean Diameter. Then, 


2. The Extent from 18.95 (the Gauge Point for Beer) 
b 25.6, will reach from 40 to 543 and that Extent 
ured oyer again, reaches to 73, the Content in Beer 
ballons. wort 

I like manner the Extent from 17.15 (the Gauge Point 
for Wine) to 25.6, being laid twice from 40, will reach 
089.1, -the Wine Gallons. 

2. By the ſliding Gunter. 

. Set 1 againſt ©,7, and againſt 8 on the Firſt, is 5.6 
n the Second; which added to 20 (the Head Diameter) 
lakes 25,6 for the Mean Diameter. Then, 

2. Set 18.95 (the Gauge Point for Beer) on the Firſt, a- 
qunſt 2 5. 6 on. the Second; then againſt 40 on the Firſt, 

54 on the Second; then againſt 54 on the Firſt is 73 
0 the Second, the Content in Beer Gallons. 

Alſo, if you ſet the Gauge Point for Wine 17. 15, againſt 
te Mean Diameter 25.6, then againſt the Length of the 

K 40 on the Firſt, on the Second you will find 59.7 f, 
ud againſt 59.71 on the Firſt, you'll find on the Second 
9.1, the Content in Wine Gallons. 


PROBLEM XI. The Length of a Ship's Keel, and 
Breadth of the Peam given, to find her Tunnege 4 


] 7's the Practice of Shipwrights about London, to mul- 
tiply the Length of the Keel, Breadth, and Half-breadth 
mio one another, and to divide the laſt Product by 94, 
loſe Quotient they count for the Ship's Tunnage : from 
ence I frame this Proportion following, to be wrought 
ite Line of Numbers, | 1. As 
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1. As 188, is to the Breadth ; ſo is the Breadth, to 
fourth Number: Then ſay, EY 
2. As f, is to that fourth Number; ſo is the Length 
to the Tunnage required. | | 


Example 17. Suppoſe a Ship 72 Feet by the Keel, and 2; 
Feet by the Beam; I demand her Tunnage ? An/iver, Tun 
220.6 Tenths neareſt, See the Work following : 


As 188, is to 24; ſo is 24, to 3.06: And then, 
As 1, is to 3.06; ſo is 72, to Tuns 220.6 Tenths, 


I, By the Gunter with Compaſles. 

1. The Extent from the given Number 188, to the 
Breadth of the Beam 24, will reach from (the aid 
Breadth) 24 to 3.06, Then, 

2. The Extent from 1 to 3.06, will reach from the 
Length of the Keel 72, to Tuns 2 20.6 Tenths, the Tun: 
nage required. 

Or more briefly thus: The Extent from 13.71, (which 
is the Square Root of the given Number 188) to the 
Breadth of the Beam 24 ; being turned over twice from 
the Length of the Keel 72, reacheth to Tuns 220.6 Tenths 
as before, 

2. By the ſliding Gunter, thus; 

1. Set the given Number 188, againſt the Breadth of 
che Ship 24, and againſt the ſaid Breadth 24, on the Firſt, 
is 3.06 on the Second. Then, 

2. Set 1 againſt 3.06, and againſt the Length of the 
Keel 72 on the Firſt, is Tuns 220.6 Tenths on the Se- 
cond, as before, | 


PROBLEM XII. To find the Tunnage of @ Box, Balt 
Caſe, having its Length, Breadth, and Depth given. 
| The Rule is thus - 


1. As 66, is to the Breadth; ſo is the Depth, to 
fourth Number. Then, 

2. As 1, is to that fourth Number; ſo is the Length, 

to its Turnage required, 


Exampt 


F 
| 


Exam 


deep, ane 
Tuns 3. 


1. Se 
the Ba le 
Firſt, y. 
portiona 

2. Se 
then ag; 
Firſt, y 
Tunnag 

Nats 
incloſe 


3 
Breadth 
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to Zxample 18. A Caſe or Bale being 6 Feet broad, 4 Feet 


deep, and 10 Feet long, I demand its Tunnage? Anfiver, 
engt Tuns 3.63 Parts. For it's thus: | 


1. By Gunter's Scale with Compaſſes, 
1. The Extent from the Given Number 66, to the 
Breadth 6, reacheth from the Depth 4 to 0.363. Then, 
2, The Extent from 1 to the Jaſt found Number 0.363, 
being laid from the Length 10, reacheth to 3.63 that 
nik, s 3 Tun and 63 Parts of 100, or 3788, Tuns. 


2. By the ſliding Gunter, thus; | 
to the 1. Set the Given Number 66, againſt the Breadth of 
e fag the Bale or Caſe 6 ; then againſt the Depth of it 4 on the 
Firſt, you will find 0.363 on the Second, a fourth Pro- 
m the portional Number. Then: 
Tun! 2. Set 1 againſt the faid Proportional Number o. 363; 
chen againſt the Length of the Bale or Caſe 10 on the 
which firſt, you will find, on the Second 03.63, or 3 88, the 
o the Tunnage of-the Bale or Caſe propoſed. 
-from Note, That 66 Feet is the Content of a Caſe that will 
Fenths MW incloſe two Engliſb Butts, but the Cantlings of them are 
better than a third part; therefore allowing 26 Feet for 
the Cantlings, the remaining 40 Feet are counted « Tun, 
ich of And then the Rule is, | 


and 2, 
) Tun; 


1. By Gunter with Compaſſes for the foreſaid Example; 

of the t. The Extent from the Given Number 40, to the 

he th Breadth of the Caſe or Bale 6, will reach from the Depth 
4 to o. 6 a fourth Proportional Number, Then: 

| 2. The Extent from x, to the ſaid fourth Number 

% „, will reach the ſame way, from the Length 10, to 6 
7 Tuns, the Content of the Caſe or Bale required. 


2. By the ſliding Gunter, thus: 
to 4 1, Set the Given Number 40, againſt the Breadth of 
the Bale or Caſe 6, then againſt the Depth of it 4, on the 
ength, Firſt, you will find 0,6 on the Second, a fourth Propor- 
uonal Number, Then: | | 2. Set 
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2. Set r againſt the ſaid Proportional Number 0.6 
then againſt the Length of the Bale or Caſe 10, on the 
Firſt, you will find on the Second 6, the Tunnage of the 
Bule or Caſe propoſed. 


PROBLEM XIII. The Diameter 
to find the Solid Content. 


The Rule. 
As r, is to the Diameter fo is 0.5236, to a four 
Number; and ſo is that fourth Number, to a hitch ; 
and ſo is this fitth, to its Salid Content required. 
Example 19. A Globe whoſe Diameter is 8 Lab 
What's the Solid Content? Anfewer, Inches 268, For 
It's wrought thus: 
As 1, is to 8; ſo is 6.52 to 4.79; and fo is 47 
to 33-5; and fois 33.5, to 268 Inches, the Solid Cont 
of the Globe. 


IV. The Uſe of the Line of Numbers in Gumery. = 
PROBLEM I. The Diameter, and Werght of any Piet oj 
Ordnance known; to find the Wight of any other, being 
+ omg fame Metal and Shape, its Diameter being Fn0wn. | 
e Solids are in Proportion, as the Cubes of then 
agreeing Sides. Therefore the Rule is thus: 
S the Diameter of the known Gun, is to the Diamey 
ter of the Gun whoſe Weight is required; fo 1s tid 
Weight of the known Gun, to a fourth Number; — 
10 is that fourth, to a fiſth; and ſo is that fifth, to thi 
Weight required. | 
Exanipl: 1. Suppoſe a Braſs Saker, whoſe Diameter i 
Inches 11.5 'Tenths, doth weigh 1900 Pounds; What wil 
a Braſs Gun weigh, whoſe Diameter is Inches 8.95 Parts 
Anſwer, 837 Pounds. For it's thus : 
t. By Gunters Scale with Compaſſes. 


of a Glebe git 


The Extent from the Diameter 1.5 to the Diameteſ 
8.75; being laid three times from the Weight 1900, WY 
reach to 837 Pounds, the * of the Gun — 1 N 


And, 93 


det thi 
then agal 
the Secon 


the Secol 
Pounds, | 


ROB 


of one 
Piecs o 
it being 


FIN 
Fog 


Jt Probl, 


2, Cor 
xcording; 
Bra / 
Leag 
Lega 
Iron 


3. Hav 
Metal; y. 
0 heir di 
thoſe N 

Examp 
deter, we 
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2. By the /iding Gunter, thus: 
det the Diameter 11.5 againft the Diameter 8.76; 
then againſt the Weight 1900 on the Firft, is 1445 on 
the Second; and againſt 1445 on th: Firſt, is 11co on 
he Second: Alſo againſt 1100 on the Firſt, is 837 
Pounds, the Weight required on the Second. 


PROBLEM IT. Having the Diameter ond IWWeight 
of one Piece of Ordnance, and the Diameter of another 
Piece of another Metal ; to find the Weight of the Aft, 
it being of the ſame Shape with the former ? 


De Rule is thas | 
. FIND the Weight of the Piece as if it had been 
0 of the ſame Metal as the propounded Piece, by the 
rift Problem, in Page 204. Then, 

2, Conſider the Proportions of Metals; which are theſe; 


wording to the beſt Authors; 


Braſs Þ Iron. 9 2 8 
Lead and for : As 4 09 ies ; r 
| 5 


Iron Stone 3 


3} Having the Weights of both Pieces in one ſort of 
bal, you muſt then Proportion their Weights according 
=” their different Metals, by the proportionable Numbers 
WJ” thoſe Metals; and then it's done. | 
W Example 2. If a Braſs Saker of Inches 11.5 Tenths Dia» 
rer, weigh 1900 Pound: What will an Iron Gun (of the 
e Shape) weigh, whoſe Diameter is Inches 8.7 5 Parts ? 
er 744 Pounds. For it's wrought thus: 

Ml + find by Prob. 1. in Page 204, that a Braſs piece 
Inches 8.75 Parts Diameter, will weigh 837 Pounds; 
Wi becauſe this Piece is Iron, and the Proportion of Braſs 
eon (as abovefaid) is as 9 is to 8: Therefore ſay, 
. As 9, is to 8; ſo is 837, to 7 44 Pounds, the weight 
Iron Gun required. 
PRORK 


T 


PROBLEM III. By tnrowing the Allowance ROB. 
Powder for one Gun; to find how much of the ſan Ballet, 
Powder is requiſite for another Gun? en; 

HE 


The Rule. | 
As the Diameter of the Bore of the Gun whoſe AI 

lowance is known, is to the Diameter of the Guia un 7 
whoſe Allowance is required; ſo is the Allowance give ught! 
to a fourth Number; and ſo is that 4th to a gth; and ſq les of th 

is the gth to the Allowance required. | ; 
But note; Here it's underſtood, that both Guns art 
alike fortified ; that is, they ſhould have the fame Pre 
portion in Weight and Thickneſs of Metal. 
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Exampl, 
pounds 
ſeigg? 4 

Example 3. If a Saker of Inches 3. 5 Tenths Bore requn I 4s 4 is 
4 Pound of Powder ; what will a Demi-Caon of Inche n ſo is 2 
6.5 Tenths Bore require? Anſwer Pounds 25.62 Party | 
For it's thus : 'ROB 

As 3.5 is to 6.5, ſo is 4 to 7.44; and ſo is 7.44 % «fern 
13-80; and ſo is 13.80 to Pounds 25.62 Parts, M ! find : 

eight of Powder for the Demi-Canon, in Pioporyol 
to the given Saker. But ſuppoſe the Weight of the Saks 
1600; and the Weight of a Demi-Canon 6000 ; Wh 
Allowance of Powder muſt it then have? s the 


1. By Problem 1. Find the Weight of the Demi-Can the \ 
in Proportion to the Saker's Weight; which is thus; it Bullet 
As 3-5 is to 6.5, ſo is 1600 to 2971 ; and ſo is 297 
to 5517 ; and ſo is 5517 to 10246 Pounds, the Weight Lamp 
of the Demi-Canpon, requiring Pounds 25.52 Parts « gh Po 
Powder for its Loading. But ſeeing its Weight is ſup 8 lame 
poſed to be 6000; ſay, it is 1 
2. As 10246 is to 6000, ſo is 25.62 to Pounds 13 
the due Allowance of Powder for the Demi-Canon Ul. By Pre 
Inches 6.5 Tenths Bore, weighing 6:00 Pounds; at tl" of Ire 
Rate of a Saker Inches 3.5 'Tenths Bore, weighing 160 } $8 is 
Pounds, and requiring 4 Pounds cf Powder, | eight o 
| PRO 1 
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. No B. IV. Having the Diameter and Weight of one 
an 5oilet, and the Diameter of another of the ſame Meta! 
den; to find the Weight of the latter 


The Rale. 
ſe ail THE Weights of Bullets (of the ſame Metal) are 
e Gul in Triplicate Proportion of their Diameters, and 
gie ought by the Direction in Problem 10, of the Firſt 
and (J's of the Gunter, in Page 184 and 185. 


ins an Example 4. If an Iron Bullet, 4 Inches Diameter, weigh 

e pro Pounds; What will an Iron Bullet of 6 Inches Diameter 
| ſigh? Anſtver, Pounds 30.4 Tenths. For it is thus; 

requirl As 4 is to 6, ſo is 9 to 13.5 and fo is 13.5 to 20.25 3 

Inche ad ſo is 20.25 to Pounds 30.4 Tenths. 

_ Parts | 

WROB. V. Two Bullets equal in Diameter, but of 

7.44 | ll ifrring Metal ; by the Diameter and Weight of one, 

's, Wa i find the Weight of the other. 

poryoll 

e Saks The Rule. 

What 
ö 18 the Proportion of one Metal, is to the other; ſo is 

Cano the Weight of the given Bullet, to the Weight of 

83 ie Bullet required. 

8 207 

Wei Example 5. Suppoſe an Iron Bullet, 6 Inches Diameter, 

arts N tigh Pounds 30.4 Tenths; What will a Stone Bullet of 

is ſuch e ame Diameter weigh ? Auſtber, Pounds 11. 36 parts. 

de it is wrought thus: 

nds 13 

non By Problem 2. of Gunnery, (in Page 205) the Propor- 

; at UH of Iron and Stone is as 8 to 50 therefore ſay, 

g rec A8 8 is to 3, ſo is 30.4 to Pounds 11.39 Parts, the 
Negnt of the Stone Bullet. 

RON h PROB, 
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PROB. VE oi the Diantir and Weight of 
Bullet of one kind of Mal, and the Biamer of a 
Bullet of — Metal civen ; fo find the Wight 
the latter 


The R U L Z. i Let 8. 

K.. 

„Fix D the: Weight of it (by Problem 4.) aw if ff 7. 
was the fame Metal. .. 

2. Then find it's Weight according to the Proporto Cr. 
ot the Metals by the laſt Problem, and it's done. I Dis. 
Example 6. If an Iron Bullet 4 Inches Diame Diff. 
weigh 9 Pounds; What is the Weight of a Leaden Bi Dep. 


jet, 6 Inches Diameter? Anſwer, Pounds 45.6 Party 
For its thus wrought, A Exam 
1. As 4, is to 63 ſo is , to 13.5 ; and ſo is 13.5, Mlatitude 
20.2; and ſo is 20.2 to Pounds 30.4 Tenths, if it h: an, anc 
been Iron : But being it's Lead, ſay, 61 
2. As'2, is to 3; ſo is 30.4, to Pounds 45 6 Parts, the 


Weight being Lead. m S.8P.is 
V. The Uſe of Gunter's Scale in Navigation; and 2. 
in Plain- Sailing. A 

5 The E; 

r 104 M 

from 

Courſe and Diſtance ſailed given, to find the Differni In the 1 

of Latitude and Departure from the Meridian? Wi Merid 

F=ce, 
To do this, the Proportions are theſe : Line * 


As Radius, is to the Diſtance; ſo is the Sine of thi umbers) 
Courſe, to the Departure from the Metidian. | Ve; 

2. As Radius, is to the Diſtance. ſo is the Sine Con boints f 
plement of the Courſe, to the Difference of Latitude. { © Compl 


Note ; The Radius, according to- che Nature of M boints fr. 


Proportion, may be any of theſe, _ | ny othe: 


rn. 
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8 Points 5.7... _ Rumbs. 
4 Points : 4 the i les 7 Rumbs. 


qo Degrees Sines. 

45 Degrees Tangents. 

And for Conveniency, that each Proportion may ſtand 
n one Line, 


et . f Sine. 
8. c. Sine Complement, 
if I. Tangent. 
; . þ Tangent Complement. 
ortion Cr. | fand for | Courſe. , 
2 Diſt. Diſtance ſailed. 
me Diff. Lat. Difference of Latitude. 
n Bu Dep. Departure from the Merid. 
Parts 
= Example. If a Ship fails S W. by S. 104 Minutes ſrom 
3-5, Wlatitude 1d. 45m. North; I demand what Latitude ſhe 
it ha in, and her Departure from the Meridian? 
b | | | 
855 N 8 8b. storoꝗ M. ſon8 } . 8 Points, to _ ent. 
1 2 1. By the Gunter with Compaſſes. 
1 The Extent from 8 Points (on the Line of Sine Rumbs ) 
ic Min. (on the Line of Numbers) will reach the ſame 
from 3 Points (on the Line of Sine Rumbs) to 58m. 
ferien the Line of Numbers) which is the Departure from 
? e Meridian ; and the Compaſſes kept at the fame Di- 
wce, will reach (the ſame way) from 5 Points (on the 
ee of Sins Rumbs) to 86 Minutes, (on the Line of 
of ti enders) which is the Difference of Latitude. 


an. Nie; The Courſe is 3 Points, becauſe 8 W by S. is 
e Cor | Points from the Meridian or South ; and 5 Points is 


de, Mi: Complement of the Courſe, becauſe S. W. by S. is 


of i bois from the Parallel or Weſt : Underſtand the like 


"ay other Courſe, 


8 Poin O 2. By 
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2. By the ſliding Gunter. 
Slide 204 min. (on the middle piece) againſt 8 Points 
(on the Line of Sine Rumbs on lower outſide piece :) 
then againſt 3 Points (on the firſt) is 58 Minutes (on the (aurſe « 


ſecond) the Departue from the Meridian; and againſt th, 

5 Points (on the fiſt) is 86 Minutes (on the ſecond) the} 

Difference of Latitude, 3 
D. M. he Meri 


Latitude failed from.  . 45 Nor 2. 4. 
Difference of Latitude 86 minutes, or— r : 26 South ge Mer; 


Subtract, gives the Latitude required — © : 19 North the D 


Exam 
CASE I. North L 
ber Dit 
Courſe and Difference of Latitude given, to find the Di- 
ftance ſailed, and Departure from the Meridian? 68. 5Po 
To do this, the Propertions are theſe - .. 
1. As the Sine Comp. of the Courſe, is - the Diffe 3 


rence of Latitude; ſo is Radius, to the Diſtance Run. 
2. As the Sine Complement of the Courſe, is to tha Abtract, 
Difference of Latitude; ſo is the Sine of the Courſe, ta 

the Departure from the Meridian, : 


Example. Suppoſe a Ship fails NNE, from the Latitud tance K 
of 2d. 15m. South, and then, by Obſervation, is in Latitude e Cz 
1d. 22m. North; What is her Diſtance ſail'd, and De$ 
parture from the Meridian ? D. M. I 
Latitude failed from — 2: 15 St 
Latitude by Obſervation — . 1: 22 Not 


Added, gives the Difference of Latitude : 37 which A 
reduced into Minutes by multiplying by 60, is 217 Miß * E th 
nutes. Then; a bs 


f 1 2 Ju . 
As8.6Pts.istoarM.doS, J > & Points, to 235 11, 7, Ba the 7; 
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ER CASE III. 
N, ol Courſe and Departure from the Meridian given; to find 
ol tbe Diftance Rau, and Difference of Latitude. 


This is performed by theſe Proportions. 
1. As the Sine of the Courſe, is to the Departure from 
te Meridian; ſo is Radius, to the Diſtance ſailed. 
orth 2. As the Sine of the Courſe, is to the Departure from 
uh te Meridian; ſo is the Sine Complement of the Courſe, 
or the Difference of Latitude. 
Example. If a Ship failsS E. by E. from 1d. rom. 
North Latitude, till her Departure be 92 Minutes ; What 
her Diſtance failed; and Latitude ſhe is in? 


Ko [ 8. 5 Points, is to 9a M. ſo isS, bo * Points, to 67 87. 


oy 


11 latitude failed from — I : 10 North 
ference of Latitude 61 Minutes, or — 1 : or South 


* ubtract, giveth the Latitude the Ship is in © : 09 North 
©, Nh CASE IV. 


. ſtance Run, and Difference of Latitude given; to find 
Pl the Courſe, and Departure from the Meridian? 


# The Proportions are theſe ; 
As the Diſtance failed, is to Radius; ſo is the Dif- 
} ferenge of Latitude to the Sine Complement of 


cCourſe. 

1 2. As the Radius, is to the Diſtance ſailed; fo is the Sine 
de Courſe, to the Departure from the Meridian. 
. ol Example. Admit a Ship fails South Weſtward 98 leag. 

m the Lizard in od. oom. North Latitude; and then, 

9 Obſervation, is in 46d. 30m. North Latitude; What 
der Courſe, and Departure from the Meridian 
2 d. m. 
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d. m. 
— 50: oo North 
— : 30 North 
30 or 70 leap, | 


Latitude failed from 
Latitude by Obſervation 


The Difference of Latitude. 
1. As 98 Leagues, is to Sine of go rees ; ſo is 70 | 
Leagues to Sine 45d. 3om. whoſe Complement 44d. W Comp 
om. is the Courſe from the South Weſtward ; that is, MW xa 
South Weſt neareſt. Then, 5 | 
2. As Sine 90 Degrees, is to 98 Leagues; fo is Sine ure fr 
449. 3om. to 68 Leagues, the Departure from the Me-: Courſe 
ridian. Co <4 
1. By Gunter with Compaſſes. WF ſutes, 
1. The Extent from 98 leag. (on the Line of Numbers) 
to go Degrees (on the Line of Sines) will reach the fame 
way from 70 leag. (on the Line of Numbers) to 45 deg. 
30 minutes (on the Line of Sines;) which being ſubtracted 


om 9o deg. leaves 44 deg. 30 minutes for the Courſe. 4 latitudes 
2. The Extent from go Degrees (on the Line of The Di. 
Sines) to 98 Leagues (in the Line of Numbers) will reach Subtract 

from 44 deg. 30 min. (on the Line of Sines) to 86 leagues 
(on the Line of Numbers,) which is the Departure from MCA S 
the Meridian, = he 14 

2. By the ſliding Gunter, 

1. Bring 98 Leagues (on the Line of Numbers, ol 
the middle piece) againſt go Degrees (on the Line o 8 


Sines, on the out- ſide piece ;) then right. againſt 70 f 
Leagues) on the Firſt) is 45d. 30 min. (on the Second, 
which is the Complement of the Courſe, and ſubtracteſ 


from god. is 44d. 1 and is near 4 Points from th 2. As 
South towards the Weſt; or South Weſt, e Merid 

2. And as it now ſtands, againſt 44d. 30 min. (in US 
Line of Sines, on the out-lide Piece) is 68 Leagues ( £xamy, 
the Line of Numbers, on the middle Piece) which is Us Port in 
Departure from the Meridian, ecber Pay 
autes te 


1 ">Diflance Run, and Departure from the Meridian givtn; 
| n the Courſe and Difggrente of Latitude. 


- 
, =- - ” 
% 


T 
. - Fuſe anc 
1 


E 
by 
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The Proportions are as follow, 


I. A S the Diſtance ſailed, is to Radius; ſo is the Depar- 
leg. ture from the Meridian, to the Sine of the Courſe. 
is 10 2. As Radius is to the Diſtance failed, ſo is the Sine 
444. Complement of the Courſe, to the Difference of Latitude. 
at is, Example. A Ship runneth 354 Minutes North Eaſt- 

ard, from 1d, 19m. South Latitude, until her Depar- 
Sine ure from the Meridian be 150 Minutes; What is her 
Me- Courſe, and Latitude ſhe is in? 

1. As 354 Minutes, is to S. god. ſo is 180 Mi- 

utes, to Sine 25 deg. the Courſe North Eaſtward, or 
aber) NE 5 E. 

2. As S. go degrees, is to 354 Minutes; ſo is Sine 6g 
: deg. ©grees, to 323 Minutes, the Difference r 
* m. 
; Latitude ſailed from i — 1: 19 South 
The Difference of Lat. 323 Minutes, or — 5 : 24 North 


zubtract, gives the Latitude the Ship is in—4 : 04. North 


CASE VI. Diference of Latitude, and Deperters from 
= he Meridian given; to find the Courſe and Diſtance Run, 


To do this, theſe are the Proportions. 


. As the Difference of Latitude, is to the Departure 
| from the Meridian; ſo is Radius, to the Tangent 
If the Courſe. 


By 2. As the Sine of the Courſe, is to the Departure from 
Je Meridian; ſo is Radius, to the Diſtance failed, 


Example, Sailing between the North and Welt, from 
Fort in 1d. gm. South Latitude, and then arciving at a- 
Necker Part which is in 3d. 8m. North Lat. and is alſo 209 
WI linutes to the Weſtward of the Firſt Port; I demand the 
Wourſe and Diſtance from the Firſt Port to the Second ? 
O 3 D. M © 


"4 


& alſo Numbers againſt Numbers: Then bring 307 min. 
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| d. m. 
Latitude of the firſt Port — 1 509 South 


Latitude of the ſecond Port. 3 0 North 


Added, gives the Difference of Latitude 5 07 or 307m. 

1. As 307 min. is to 209 min. ſo is Tangent 45 deg, 
to Tang. 34 deg. 15 min, the Courſe North Weſtward, # 
or N. W. by N. neareſt. 

2. As S. 34 degrees 15 minutes, is to 209 minutes; ſo 
is S. 9o degrees, to 307 Minutes, the Diſtance between 
the two Ports. ; 


1. By Gunter with Compaſſes, 


t. The Extent from 30) min. to 209 min, (in the 
Line of Numbers) will reach from 45 deg. on the Line f 
of Tangents, (that now being the Radius,) to 34 degrees 
15 minutes (on the ſame Line of Tangents) which is the 
Courſe from the Meridian. 

Nots, When the Difference of Latitude is 

Courſe is leſs than 45 degrees from the Meridian. { 
But when the Departure from the Meridian is greateſt, 
the Courſe is more than 45 deg. from the Meridian. 2 

2. The Second Canon or Proportion for the Diſtance 
Run, is wrought as in the ſecond or third Caſe, in Page 
210, Or 211. 


greateſt, the 


2. By the /iding Gunter. 


1. In this Caſe, ſo put in the middle piece, that a 
Tangent Line may ſlide by and next a Tangent Line, 


(in the Line of Numbers on the middle piece) again ſt 
209 min. (in the Line of Numbers on the outſide Piece) 


then againſt 45 degrees (on the Line of Tangents on the 
middle Piece) is 34 degrees 15 minutes on the Tangens 


©3933 Courſ 
fam «8 


on the outſide Piece, which is the Courſe required. 
2. For the Diſtance, the manner of working is the 
ay hath been ſhewn in Caſes Firſt, Second and Third. 
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5 To Reſobve a Traverſs by Gunter's Scale. 


A Example 1. A Ship in 40 degrees North Latitude, and 
WJ in degrees 24 minutes Weſt Longitude, ſhe fails firſt SE, 
MF by S. 68 minutes, then SW. by W. 55 minutes, and then 
WN W. 75 minutes : I demand the Courſe and Diſtance 
ſo com the firſt Place of Departure, and what Latitude and 
veen 1 Longitude ſhe is in? 


= To do this, Firſt find the Difference of Latitude, and 

Departure from the Meridian, for each ſeveral Courſe, 

s directed in Caſe 1. of Plain-Sailing, in Page 208, 
16 FF and 209. | 
= 2. Collect the ſeveral Differences of Latitude, whether 
North or South, into one Sum; and in like manner, the 
I {veral Departures, either Eaſt or Weſt : taking the Diffe- 
ence of the Northing and Southing, for the Difference of 
IF Latitude ; and the Difference of the Eaſting and Weſting, 
vor the Departure from the Meridian. 
3, Having now the Difference of Latitude, and the 
Departure from the Meridian known; the Courſe and 
J Diſtance may be found by the Sixth Caſe of Plain Sailing, 
In rage 213 and 214. 
4. The Difference of Longitude may be found by this 
Proportion ; 
As the Sine Complement of the midddle Latitude, is to 
ue Departure from the Meridian; fo is Radius, to the 
Difference of Longitude, See the Work following. 


; M. Pts. M. 
4 Ji-Courſe, As S. 8 Points is to 68; ſo is S. 3 ” 1 Boren.) 
5, to 46 Welting 
3, to 307g S. ing 

55 | 2 © = ©, t 6 T W. i ö | 
} } Courſe, As S. 8 Pointsis to 7 5; f0i59. rh os 2 Ns N 


O 4 Courles 


| J:.Courſe. AsS. 8 Points is to 55; ſo is8. 


4 


LY 
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Ditt. Lat Departure 


* 

CO * 

SS - 
9 CO 


. Diff. Lat. 58.8 


Courſes Diſt. North South | Eaſt | Weſt 1 
1.8 E by 8 68. 57. 0 38.0 
2. SW by W 55 20.6 | | 46.0 
3. WNW 57 | 28.8 eg 7 


Depart, 


to T. 52d. 5om. the Courſe from 


d. 
Latitude failed from!1é“vñÿʒwñũͤ . — 40: 


Subtract, gives Latit, the Ship is in — 39 


Subtracted from 


— —— 90 


3. Then; As min. 58.8, is to min. 77.5 ; ſo is T. 45 deg. 
a South towards the 

Weſt, that is, SWI W. almoſt. And again, 
As S. 52d. 5om. is to min, 77.5 3 ſo is S. god, to 97 
Minutes, the Diſtance from the firſt Place of Departure. | 


Mm. 


oo North 1 ö 
The Diff. of Latitude min 58.8, or— © : 59 Souther 


: 01 North 


Therefore the middle Latitude is 39: 30 
: 00 


Gives Complement of middle Latitude 50 


The Longitude failed from is 


30 
4. As 8. 50d. 30m. is to m. 77.53 ſo is god. to loom bo | 
the Difference of Longitude. d, 


"2 
The Difference of Longitude xoom. or — x : 


F. 


_— X <7 
<> 


Added, gives the Longitude the Ship is in— 7 


Example 2. A Ship in 41d. 30m. North Latitude, and ö 
10d. zom. Eaſt Longitude, fails thefe ſeveral Courſes, ang, 
Diſtances, viz, 8 E by S. 52 Minutes, then S > Wal 


03 Mi | | 


F 

| 
5 deg. ; 
ds the 

3: 
to 972 
ure. J; 

i 

1 
ith = 
therly 
rth 


| 
2 
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1, For the doing of _— obſerve the Work follow- 


Points, 


12 Then to collect the ſeveral Northings, Southings, 
lings, and Weſtings into one; as here you ſee in the 
ale following ; whereby you will have the Difference 
& Latitude, and Departure from the Meridian. 


21 


M. 


Co 


7 


4; Minutes, E by N. 47 Minutes, N by E half E. 35 Mi- 

tes, NNW Z W. 47 Min. WNW. 73 Min. I demand 

be Courſe, and Diſtance from the firſt Place of Departure; 
Iſo the Latitude and Longitude the Ship is in? 


| 8.8 E 
— 
EEE es 03 6 5b. . 

3 5 1 46.2 

Courſe, AsS8 Pt. is to 11 ſo is S. 1 5 , to 9 97 1 

| 5 35 3 64 0 13306 N 
o 2: 20. 

5 Th ; 88. W 

R I, > 328. N 


* 


= Diff Lat. Departure. 
Courſes. Diſt. [North | South | Eaſt | Welt 
5 E E by 8 21 We, 28.8 
WOW ſz] | 582] | _24-2 
et 3/Eaſt by North 47 9-2, | 46.2 
N by EEE 35 |_336 10.2 
WNNW 2 W/ 47 [_42:5 Ba... 
WNW Feats 28. | 68. 
8 | 113.3 101.4 852 112.2 
A | 101.4 85.2 
1 Difference Latitude 11.9 Departure 27.0 


0 


3. Now / 
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| «becauſe the North and Weſt Columns are the greateſt. 


bend), 


: 
BR 
| . 


h,. 


3. Now having the Difference of Latitude, and De 
parture from the Meridian known, the Courſe and D 
ſtance is thus found : 


Li 


1 


auf Examp 
Here obſerve the. Courſe is more than. 45 degrees fro LRrd te 
the Meridian, becauſe the Departure is more than voſed t 
Difference of Latitude; according to the Note in ti 
6th Caſe of Plain-Sailing, in Page 213. Then for iſ 
Diſtance ſay, = 
As 66d. 15m. is to 27 minutes; ſo is S. god. {ſ*-74 

minutes 29-4 : The Diſtance from the firſt place of Dl ubadoes 
parting. | F 

. 6. \ e Diff. 
Latitude failed from — 41 30 Nori 
The Difference of Latitude m. 11.9 or——o 12 NorW 


he Lats, 


As 11.9 minutes, is to 27 minutes; ſo is T. 45d. t 
'T. 66d. 15m. The Courſe North Weſterly, or W N 


— —n—_—_ m 

Added, gives the Lat. the Ship is in 41 42 No! Tonk 

—— WI. AS th 

And the middle Latitude — — 4 36 Wirrence c 

Subtracted from˖ñ]7,æ?Q — — 90 oo Courſe. 

— — i As th 

(Gives Compl. of middle Latitude — 48 24 Rence 

| wo Pla 

4. Then to find the Difference of Longitude, fay : be Mer 

As S. 48d. 24m. is to 27 min. ſo is S. god. to 36 . xtend t 

the Difference of Longitude, a 

d. m. or 

The Longitude failed from is — 10 20E Line 

Ihe Difference of Longitude 36 min. o 36 W = 5 
us, t 


Subtract, gives the Longit. the Ship is in — 9 ++ 
ll 
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tondh, The Uſe of the Gunter's Scale in Mercator's 
Joi Sailing, 


$ CASE I. 


d. ft Latitude and Longitude of two Places given ; To find 
NN their Courſe and Diſtance. 

t. I Example, I demand the Courſe and Diſtance from the 
fro rd to Barbadoes 7 their Latitudes and Longitudes 
m i poſed to be as follow: 


4 1 
f d. m. 


ard 4 pr North „% © A 
N 1 2 atit, + 42: 0 25 North $ Longit 558 AW 


| . Dis. Lat. — 35 3s 35 South, Diff. Long. 52 400 
| 60 60 
— — — — 
minutes 2195 minutes 3160 
To anſwer this Queſtion, the Proportions are theſe; 
. As the Meridional Difference of Latitude, is to the 

4 Ws of Longitude ; ſo is Radius, to the Tangent of 

= Courſe, 

. As the Sine Complement of the Courſe, is to the 

W':rence of Latitude; fo is Radius, to the Diſtance of 
two Places. 

lhe Meridional Difference of Latitude is thus found : 
13 the Compaſſes (in the Meridional Line) from 
Latitude to the other; that Extent meaſured on the 

%% Line (the Line next adjoining to the Meri⸗ 

Line marked EP) gives the Meridional Difference of 

dude. 

W'tus, the Extent from Latitude go Degrees to Lati- 
zd. 28h. in the fiſt, being meaſu ed on the latter, 
44 54, or 44d. 24m. or 2664 minutes, The Mi- 

ul Difference of Latitude, Then lay ; 1 

4 ; 


__ 
1 
'4 
. 
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f Or, As 44d. 2 is to 52d. Tg 


titude 
titude | 


As 2664 M. is to 3160M. 780 is T. 45d. to T. 40d. 351 
Ibtract, 


the Courſe from the South Weſtward, or 8 W. 4 df 
grees 35 minutes Weſterly. And again: . | 

As S. 40d. 25m. is to 2195m. ſo is S. god. to 34158. id 
Or, As S. 40d. 25m. is to 36d, „ ſo is Sine god. ry" 
56d. 18, or 56d, 54m. equal to 3414 Minutes. 


m pl. o 


CASE 1. W 4s. 5 
2. As 


Both Latitudes and Courſe given; to find the Diſt Mir 


and Difference of Longitude. Wc Exte 
The Proportions are theſe. | Ay Jn 
1. S the Sine Complement of the Courſe, is to e 1 
Difference of Latitude, Sc. as before in Wl hh 5 
Second Caſe of Plain Sailing, to find the Diſtance WM 
Departure from the Meridian, in Page 210. 1299 
| „358 V 
2. As the Sine Complement of the Middle LatitugWneitude. 
is to the Departure from the Meridian; ſo is Radius, Me Long 
the Difference of Longitude, De Differ 
Or thus; As the Sine Complement of the Courſe, * 
to the Meridional Difference of Latitude; ſo is the a 
of the Courſe, to the Difference of Longitude. | 
. : = Lat 
Example. Admit from the Lizard in god. o _ 
North Latitude, and Longitude gd. 24m. Welt, | 
made (when Leeway, Variation allowed for) our C 7 ; 
to be South 39 deg. Weſterly, and then by Obſervai A 8 tþ 
was in 45d. Im. North Latitude. I demand her Dila71 fene 
run, and what Longitude ſhe is in ? Wiſe, as 
ly by WI 


| Meridia 


= 
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titude failed from 50d, oom. Narth 
titude by Obſervation — 45d. orm. North 


Potract, is the Diff. of Latitude 4d. 59m. Southerly 
60 

= Minutes 299 
$4151 be Middle Latitude is — 47d. 3om. 
= ubtract from — — 00d. Som. | 
pl. of the Middle Latitude 42d. 30m. 
; . ons. 90 385 Diſt. 
f AsS. 5 1d. is to _m_ 515 d. to 242 Depart. 
„ . As S. 42d. 30m. is to 242 Minutes; fo is S. god, to 
Man Minutes the Difference of Longitude. Or thus: 
e Extent from 50d. oom. on the Meridian Line, to 
. orm. meaſured on the Line of Equal Parts, is 
. or 7d. 24m. or 444 Minutes, for the Meridional 
Wifcrence of Latitude: Then, | 
WAS. 81d. is to 444 Minutes; ſo is S. 39 deg. to 358 
autes. Or thus; ; | 


ce: 
4 0299 Minutes, is to 242 Minutes; fo is 444 Minutes, 
358 Minutes as before, which is the Difference of 

Atitufngitude. D. M. 

Je Longitude failed from — —5 : 24 Weſt 

e Difference of Longitude 358 min. or 5: 58 Weſt 


350 
4 


; to 


CAS FE II. 


Latitudes, and Diſtance Run given ; to find the Courſe 

« 4 ou and Difference of Longitude. 

i CO 77 perform this, the Proportions are theſe - 

flerva . A S the Diſtance failed, is to Radius; ſo is the Diffe- 

Dit rence of Latitude, to the Sine Complement of the 

Wiſe, as in the Fourth Caſe of Plain Sailing, in Page 

h by which Caſe alſo you may find the Departure from 

Meridian, or Meridian-Diſtance. 5 
2. A8 
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2. As the Sine Complement of the Middle Latitude 
is to the Departure; fo is the Radius, to the difference af 
Longitude, Or thus; | 

As the difference of Latitude, is to the Departure fron 
the Meridian; ſo is the Meridional difference of Latitude . 
to the difference of Longitude. 


Latitude failed from is. (6d. South. 
Latitude by Obſervation is —— 42d. South. 
PETR, give the Diff, Lt. = or 80 leagues N inde fa 
The middle Latitude is 44d. whoſe Comp. is 4648 tude 8! 


F e Differ 
1. As 100 Leag. is to S. go deg. ſo is 80 Leag. to Mfe middl. 
53 deg. 15 min. the Complement of the Courſe ; ſo tha, As 81 
the Courſe is 36 deg. 45 min. North Eaſtward, or NE. Mr. 33d. 
N. E. And then again, IV. by s 
As S. god. is to too Leag. fo is S. 36d. 45m. to C E As 8. 
Leagues, the Departure from the Meridian. Ws; leagues 
2. As S. 46d. is to 60 Leag. ſo is Sine god. to 83 lea 0 The! 
the Difference of Longitude, or thus: The Extent fron. g 
46d. to 42d. on the Meridional Line, makes 5d. 45 « 
1 ro Leagues on the Equal Parts, which is the Meridio 
7 of Latitude. And then it's, 
As go leag. is to 60 leag. ſo is 1 10 leag. to 83 leag. Xi 
Or, as 4d. is to zd. ſo is 5d. 18 to 3 pit 15 
Longitude ſailed from is id. 15m. MA ane 
The Difference of Longitude 83 Leag.— 4d. om. E. ich Cub; 


f | —— rn_m—  WEtY nn nr——_ A ; 
__ Subtract, gives Longitude Ship is in ad. 54m: Wander i 


. 

* 
» N R 
6 
; © 
— 11 
e's 


6 . 
* 8 1 q 
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tude 
ce off 


Wb Latitudes, and Departure from the Meridian given; 
to find the Courſe, Diſtance Run, and Differ. Long. 
THE Courſe, and Diſtance Run, is found by the 
Sixth Caſe of Plain Sailing, in Page 213. 
2. The Difference of Longitude is found as in the 
ond, third, or fourth Caſe in Mercator. 


k Example. A $hip in 33 Degrees North Latitude, and 
Degrees Meſi Longitude, ſbe ſails South Weſtward un- 

e be departed from the Meridian 58 Leagues, and then 
in in Latitude 28d. 36m. North : I demand her Courſe, 

Wilonce Run, and what Longitude ſhe is in? 

\ 4 

Wititude failed from — 33 : oo North 
itude Ship is in =——_——— 28: 36 North 


e Difference of Latitude is. — 4 24 or 88 leagues 


CASE IV, 


fron 
tude 


d he 


$ 46c 


to x 4 e middle Latitude is 3% ; 48 ( Comp. 59? 12 
or . As 88 leagues, is to 58 leagues ; ſo is F. 45 deg. 


- £ 33d. 20m. which is the Courſe South Weſterly, or 
IV. by 8. 

to e 4 As S. 33d. 20m. is to 58 leagues ; fo is S. god, to 
WW; leagues, the Diſtance ſailed. - 

3 lea 4 The Meridional Difference of Latitude is 5 deg. 238 

t 10 WW; deg. g min. or 103 leagues, found as before directed. 

v1 S. d. zm. . 8. O de . 

idio . 1 82 leagues Ni 0 55 leagues 4 703 — * * 
WF cues the difference of Longitude. 

F. Jon A Longitude failed trom —— 178: oo Weſt 
WE difference of Longitude 67 leag. or — 3: 21 Welt 


, * led, and the Sum is — — 181: 2 
o ſubtract from — 60 : 00. 
F Funder is Longitude the Ship is in — 5178 : 39 Eaſt 
489 , ”" CATE 
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CAS E V. 


One Latitude, Courſe and Diſtance run given ; to find * bailing 
other Latitude, and Difference of Longitude, N 

* 
I. TRT Difference of Latitude, and Departure from A 8 t 
the Meridian, is found by the firſt Caſe of Pla 1 is t 
Sailing, (in Page 208, and 209) and conſequently ii So is 
other Latitude. 12 
2. The Difference of Longitude is ſound as before WI, 4 
the ſecond or third Caſe of Mercator, 5% 4 


Example. If a Ship fails S E. by S. 120 Leagues, fro As 8. 


a Port in 53d. 3om. North Latitude, and 2d. 15m. W minutes, 
Longitude ; what Latitude and Longitude is ſhe in ? } 


; Longitud 

As S. 8 Points, is to 120 Leagues; ſo is S. 5 Points, Wl The Diff 

100 Leagues, the Difference of Latitude. y wtract, 
And, as S. 8 Points, is to 120 Leagues; ſo is S. 3 Poin , 


to 76 Leagues, the Departure from the Meridian, 


Ve Dit. 
d. m. By La!:tus 

Latitude failed from — 53 : 30 No H E 
The Diff. of Latitude oo Leagues, or—— 5 : oo S renc 


Subtract, gives the Latitude the Ship is in "48 : 3o No Latity 


And the middle Latitude 51 Comp. gr 

The Meridional Diff. Lat. is 8d. or 160 Leagues. 1 ry Ru, 
8. 39d. . Toe. 8. god. 0 ö giti 

As 705 Leag. 4 i to 67 Leag. ſo is ? 160 Leag. 5 aq 
109 Leagues the Difference or Longitude. I's St. 7 
— 4 %% Hen, 


Longitude ſailed from is — 2 15 We Ne gl 
The Diff, Longitude 107 Leagues, Ola : 21 Fa : 4 E 
SubtraQz gives the Longitude the is in — 3 : o6 Fa t fr 
CAS9 F Mains C 


3 
> 
£1 
\« 

2 
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CASE VE 
{ tl F bailing in a Parallel, to find the Difference of Long itude. 


: To do this, the Proprtion is thus : 
from A S the Sine Complement of the (Parallel) or Latitude, 
Play” * is to the Diſtance ſailed Eaſt or Weſt. 
/ do is Radius to the Difference of Longitude. 


Example. If a Ship fails Weſt 390 minutes, in the Lati- 
} ude of god. 1om: and departs from 2d. 45m. Eaſt Longi- 
Wide, I demand what Longitude the Ship is now in? 

FO As S. 39d. som. is to 390 min. ſo is S. god. to 610 
We ; ninutes, the Difference of Longitude. 


e 


| d. m. i 
engitude ſailed from, iE . 245 Eaſt 
1 The Difference of Longit. 610 min. or — 10 : 10 Weſt 
1 wbtract, gives the Longitude the Ship is in 7: 25 Weſt 


Bll: Differ. of Longitude (of two Places in one Parallel or 
1 Latitude) given, to find their Diſtance itt that Parallel? 
HE Proportion is thus: As Radius is to the Diffe- 
rence of Longitude, ſo is the Sine Complement of 
No Latitude, to the Diſtance in that Parallel. 


£ 
* 


mp. 3% Example 1. Suppoſe Cape Vincent in Portugal, and Cafe 
n in Virginia, both in 37 deg. North I atitude ; their 
-lgitude ſuppofed to be as here-under, What is their Di- 
Mace in their Parallel? . . Wen 

e St. Vincent „ie We 

Ie Henry & Longitude 75: 4 Weſt 

act gives Diff. Longitude 64 : 27 or 3867 minutes 
| Faſt WJ Latitude of both Places ig=——— — 37 deg. North 


act from —— —— ———— — 90 


nains Complement of the Latitude —— 53 degrees 


7 
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2. As S. go Degrees, is to S. 53 Degrees; ſo is 64,4: 
equal to 64d. 27m. to 51d. 18 or g1d. 30m, or zogom. 
the Diſtance required. Or thus: | 5 
As S. go Degrees, is to S. 53 Degrees; ſo is 3867 Mi ? PRO 
nutes, 30gom. the Diſtance in the Parallel as above. Fo 
—_— L. 
Example 2. Suppoſe two Ships under the Equinoctial 1 
100 Leagues aſunder, and each fails North till both come 
into Latitude 60 deg. How far are they now aſunder .. 
Anfwer, go Leagues. For it's thus: 8 A 
As S. go deg. is to S. 30 deg. ſo is 100 Leagues M tude ( 
50 Leagues, the Diſtance required. Nit of 


4 
CASE VII. 2 


To find how many Minutes or Miles make a Degree of 
Longitude, in any Parallel, or Latitude, 


N. 


A 8 Radius, is to the Sine Complement of the Latitude 1 
ſo is 60 min. (a Degree in the Equinoctial,) to ti 
Minutes making a Degree of Longitude in the Parallſ 
deſired. | 


Example. In the Latitude of 50 deg. I demand how m 
ny Minutes of Eaſting or Weſting make a Degree of L 
gitude ? An/iver, 38+ Minutes. For it's thus: * 
| As S. go deg. is to S. 40 deg. ſo is 60 min. to m 

38.5 or 38 and an half, to make one Degree of Lon p. 
rude in Latitude 50 Degrees. = 


This may be done by tbe Plain Scale thus : = 

Take the given Latitude from the Chords, and Mil: 
ſure it on the Line M. L. (which is Miles of Longitu 
ſheweth your deſire: As here, take 50 deg. from 
Chords, and meaſure it on the Scale M. L. it ſhew 
38 min, and an half as before. vel 


go greateſt 


oz IN, 
Tan. n 1 
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VI. Uſe of Gunter's- Scale in Aſtronomy. 


SPROBLEM I. The Sun's Place in the Etiiptic, 
and his greateſt Declination given; to find his Right 
Aſcenſion and preſent Declination. 


To perform this, theſe ars the Proportions ; 

I. a S Radius, is to the Sine Complement of the Sun's 
greateſt Declination ; ſo is the Tangent of his Lon- 

1. (from the neareſt Equinoctial Point,) to the Tan- 

ent of his Right Aſcenſion, from the ſail Point. 


The Names and Characters of the 12 Signs, 


Aries = Libra 

I Taurus I, Scorpio 

Gemini * Sagitarius a 
Cancer F North Signs n South Signs 
Les XX Aquarius 

a Virgo X Piſces 


Note 1. The Sun's greateſt Declination is 23 degrees 
minutes. 

1 Note 2. The beginning of y and = are the two 
; uinoctial Points. N 

Note 3. This Proportion ( above ) finds the Sun's 
to u et Aſccnſion only when he is in the brit Quarter of 
f Loni FP Ecliptic ; that is, T, &, or i : But when he is in 
L ſecond Quarter, , , or M, fubtract it from 180 
and when in =, , or , add it to 180 deg. And 
1 be laſt Quarter, VS, X, Or X ſubtract (What's ſound 
is Operation) from 360 deg. ſo will you have the 
s Right Aſcenſion from Y (for any Place in the 
fic) deſired. 

W A; Radius, is to the Sine of the Sun's Longitule 
a the neareſt Equinoctial Point ;) ſo is the Sine of the 
EF: greateſt Declination, to the Sine of his preſent Decli- 
by P 2 Note 


i 
2 

1 
_ 


of 
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Note, The Sun being in Y, 8, H, S, &, or IR, his 2. 
Declination is North: But in =, M, #, My, xx, or x M1; deg 
it's South. Example. ation 

Npen the Sun's Place in the Ecliptick is in 8 24d. 1 5m. 
I bat is bis Right Aſcenſion, and Declination ? 2 

The Sun being in 8, 24 degrees 15 minutes, his Lon 3 The I, 
gitude from the neareſt Equinoctial Point (being now 
the beginning of V is 54 degrees 15 minutes. And tha 
Complement of his greateſt Declination is always 66 de 
grees 31 minutes. Then it follows: 3 
1. As S. go degrees, is to S. 66 degrees 31 minutes 


— 
. . 


ſo is T. 54 degrees 15 minutes, to T. 51 degrees 52 mi” 


nutes, the Sun's Right Aſcenſion (from the beginning o 


Y) required, the Sine 
58 By Gunter with Compaſſes. Motte, 
The Extent from Sine go degrees, to Sine 66 deg of one 

31 min. will reach from I angent 54 degrees x5 minutes . 2 A. 

to Tangent 51 degrees 52 minutes, the Sun's Right Af the T 

cenhon. : tis Aſce: 

; By the ſliding Gunter. Vote 

1. Let the middle Piece be ſo put in, that Sines ma to Tir 
flide againſt Sines, and Tangents againſt Tangents. 1 hen) ad 
2. Then bring go degrees in Sines (on the outſid dun-ri 


Piece) againſt 66 deg. 31 min. in Sines (on the midd Vote 
Piece) then againſt 54 deg. 15 min. in Tangents (on i both 


2 


middle Piece) is 51 deg. 52 min. in Tangents (on i of th 

" outſide Piece) the Right Aſcenfion, as above. . Huth, t. 
This Proportion being to be wrought on Sines af, Note 
Tangents jointly, I thought it neceſſary to expreſs i erally, 
manne# of its Operation on both ſorts of Gunters, th ter the 

the Lerner might ſee how it agtees with the Genel | Vote 4 

Rule given at the Beginning of this Diſcourſe of i es, an 


Gunter, in Page 177, and 178 but ſhall wave it int WJlated, 
reſt, and only write the Proportions in Words, and MW 
Figures, according to the particular Example, as follow 
for the Sun's Declination. | 


0 Examb, 
beclinatic 
2 ue, and 


2} 1 . 
2 : leng 
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his 2. As S. go degrees, is to 8. 54 deg. 15 min. ſo is 8. 
„iz deg. 29 min. to S. 18 deg. 52 min. the Sun's Decli- 
ation North, increaſing, 


5. - PROBLEM H. 

Th Latitude of a Place, ond the Sun's Declination given ; 
W find his Amplitude, and his Aſcenſional Differetice ; 
and conſequentiy his Riſing, or Setting; and the Length 
«sf the Day or Night. 


To perform this Problem, the Proportions are theſe ; 


mi A S the Sine Complement of the Latitude, is to Ra- 
-14 dius ; ſo is the Sine of the Sun's Declination, to 

the Sine of his Amplitude. 

Note, The Amplitude and Declination, are always of 

of one kind; that is, both North or both South. 

2. As Radius is to the Tangent of the Latitude ; fo 
she Tangent of the Sun's Declination, to the Sine of 
tis Aſcenſional Difference. 

Note 1. The Aſcenſional Difference (being reduced 
nto Time, by allowing 15 degrees for one Hour, and 
en) added to, and ſubtracted from 6 Hours, the one 
&'s Sun-rifing, the other is Sun: ſetting. ; 
Nate 2. If Latitude and Declination are both North 
r both South; the Sun riſeth before, and ſets after 
of the Clock; but if one be North, and the other 
Luth, the contrary. 

es a Note 3. If the Sun's Riſing and Setting be doubled 
eſs ti erally, the firſt is the Length of the Night, and the 

later che Length of the Day. 


midd 
on t 
on | 


t 
nel Nets 4. By this Problem were the Tables of Ampli- 
of if des, and Semidiurnal Arches, &c, in this Book cal- 
r in t & lated. | 


and Examle. Latitude 51 deg. 32 min. North, and the Sun's 
follow eclination 23 deg. 29 min. North: I demand his Ampli- 
de, and Aſcenſional Difference? Alſo his Riſing, Set- 
Ws; length of the Day and Night, 


. 1 d. m. 


* 
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Anſiv. Sun's Amplitude 39 : 50, Aſcen. Diff. 33; 10 


* 
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! 8 7 13, Length of Day 16 : 26 er We 
Sun: riſing is Hours 3 47. Length of Night 7: 30 1. £ 
For it's thus; 18 


t. As S. 38d. 28 min. is to S. go deg. ſo is S. 23 deg 2. £ 
29 min. to 39 deg. 50 min. the Amplitude North, becauſ 2 o T. 1 
the Declination is North, that is, the Sun riſeth Ea North 
39 deg. 50 min. Northerly, and ſetteth Weſt 39d. om n the 
Northerly. „ 

2, As T. 45 deg. is to T. 5 1 deg. 32 min. ſo is T. 2 
deg. 29 min. to T. 28 deg. 40 min. againſt which on Sine Latitud 
is 33 deg. 10 min. the Aſcenſional Difference; which be? 
ing reduced into Time, is 2 hours 13 minutes; and adde 
to 6 hours, is 8 hours 13 min. for Sun-ſetting; which 
doubled, is 16 degrees 26 minutes, the Length of the Days” 

Again, 2 hours 13 minutes ſubtracted from 6 hours, #7 
3 hours 47 minutes Sun riſing; which doubled, is 7 hou? 
34 minutes, the Length of the Night, : 


PROBLEM III. 


Latitude of a Place, and the Sun's Declination given; : laſt, or 
find bis Altitude and Azimuth at 6 of the Clock. 2 Note 

To ſolve this, ſay : y Weſt bet 

1. As Radius, is to the Sine of the Latitude; ſo Note 
the Sine of the Sun's Declination, to the Sine . rduced 

his Altitude at Six of the Clock. ade] to, 

2. As Radius, is to the Sine of the Complement Day, wh 

the Latitude, ſo is the Tangent of the Sun's Declinatioſ) Examp 

to the Tangent of his Azimuth (from the Eaſt or Weßß nation 
at Six of the Clock. ad what 
Note, The Azimuth is from the Eaſt, at Six in WM j,., 

Morning; and from the Weſt, at Six in the Aſternooſ, 


Northerly, in North Latitude; but Southerly, in 80 lt "c Day ! 
Latitude. ; 30 For it's 
Example. In 51d. 32m. North Latitude, the Sun's UI 1. Ass 


elinstion being 23d. 29m. North: What is his Altituq , o. 3. 
and Azimuth at Six of the Clock ? An, f 
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Af. His Altitude is 18d. 11m. and his Azimuth is 

WJ Eaſt 15d. 07m. Northerly, or 74d. 53m. North Eaſterly, 

Jor Weſterly. For it's thus: 

ö 1. As S. god. is to S. 51d. 32m. ſo is S. 23d. 29m. 
to S. 18d. tm. the Altitude at Six of the Clock. 

2. As S. god. is to S. 38d. 28m. ſo is T. 23d. a 
% T. 15d. 07m. the Azimuth at Six; that is 74d. 

© North Eaſterly at fix in the Morning, but North Welterly 

zom Wl the Afternoon, 


. PROBLEM Iv. 

Sine Latitude of a Place, and the Sun's Declination given; to 
Fd his Altitude, and Hour of the Day, when be is Eaft 

or Veſt. 


Which To perform this, the Proportions are theſe - 
I. A S the vine of the Latitude, is to Radius ; ſo is the 
4 Sine of the Sun's Declination, to the Sine of his 
#JAltitude ; being Eaft, or Weſt. 
2. As Radius, is to the Tangent Complement of the 
latitude ; ſo is the Tangent of the Sun's Declination, to 
4 he Sine of the Hour from Six of the Clock, when he is 
1 nb or Weſt. 
I. * Note 1. The Sun is Eaft after Six in the Morning, but 
el before Six in the Afternoon. 
NMote 2. The Hour (found by the laſt Proportion) being 


1 aduced into Time (by allowing 15d. to an Hour) and 
added to, or ſubtracted from Six, gives the Hour of the 
nent 


bay, when the Sun is Eaſt or Weſt. 
N 


inatioſ, Example In 51d. 32m. North Latitude, the Sun's De- 

r Wei nation being 22d. 20m. North; what is his Altitude? 

ad what time of the Day is it, when he is Eatt, or Welt ? 

t in i An to. His Altitude is 30d. 35m. ard the Hour of 

ernoo. p, 7h. 21m. Morning, when Ealt. 

in Soul pay 1 4h. zom. Afternoon, when Welt, 

3p For it's thus; 5 | 

an's Y 1. As S. 51d. zam. is to S god. fo i S. 23d. 29m. to 

Altus. 0d. 35m, che dun's Altitude, being e:ther Eaſt or Weit. 
An, | P 4 2. As 


- 
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TI 2. As T. 45d. is to T. sd. 28m. ſo is T. 23d. 29m. to 
S. 20d. Im. the Hour from Six, which makes 1 Hour 
21 Minutes, added to 6, is 7h. aim. and ſubtracted 
from 6, is 4h. 39m. the former is the Time when the Syn 


is Eaſt in the Morning ; the latter the Time when he is 
Weſt in the Afternoon. 


PROBLEM V. 


0 


ated fr 
er 8 0 
/ requ 


Viitude 
ien; 


The Sun in the Equator or Eguinoctial (that is, when he hath | 
(no Declination) the Latitude of Place, and Sun's Alti- 
tude given; 1 2 his Azimuth, and Hour of the Day. 


A 
| pl 
nce fro: 
god, w 
2 Other 
; the C 
ether ir 
2. Fro 
muth) 

Hour) 


This Problem is thus effected. 


1. A 8 Radius is to the Tangent of the Latitude, ſo is 
the Tangent of the Sun's Altitude; to the Sine W 
Complement of his Azimuth, from the South in North 
Latitude ; but from the North in South Latitude ; Eaſt- 
erly in the Forenoon ; and Weſterly Afternoon. 
2. As the Sine of the Complement of the Latitude, is Wnainder 
to the Radius; ſo is the Sine of the Sun's Altitude, to the . 75 ff 
Sine Complement of the Hour from Noon, Pov 
Example. In 51d. 32m. North Latitude, the Sun having , A 
no Declination, and his Alt. being 21d. 5am. in the Fore- .; i 
noon ; I demand his Azimuth, and the Hour of the Day? With Sine 
Asſihο. His Azimuth is South 59d. 45m. Faſterly, that Wi::11:dly, 
is the Sun is upon the S. E. by E. 4 E. Point of the Com- WM ; ſo 
paſs, and the Hour of the Day is Hours 8, 33 Minutes Wit whic 
Morning. For it's thus: muth fr 
I. As T. 45d. is to T. 51d. 32m. ſo is T. 21d. 50m. Mouth 1 
to 8. 30 deg. 15 min. whoſe Complement is 59 deg. E 2 
5 min. is the Sun's Azimuth required. CD77 
2. As S. 38 deg. 28 min. is to S. go deg. ſo is S, 21 %, A: 
deg. 50 min. to S. 36 deg. 50 min. whoſe Complement 1s Wiude ; 1 
53 deg. to min. or 3 Hours 33 Minutes; which * „0a: 
| tra ed 


Ko 4 
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ated from 12, gives 8 Hours 27 minutes, or 7 


ter 8 of the Clock in the Morning, the time d. 
hy required. ths, 


to 
zur 
ted 
un 
18 


PROBLEM VI. 


3 titude of a Place, Sun's Declination, and his Altitude 
tiven; to find his Azimuth, and tbe Hour of the Day. 


th fx 
Ulti- 
. 


The Performance of this, is thus : 
FAKE the Complement of the Latitude, the Com- 
plement of the Sun's Altitude, and the Sun's di- 
nce from the Pole, (which is his Declination added 
god. when the Latitude and Declination is one North, 
other South; but both being either North, or South, 
ſo is the Complement of the Declination) and add them 
Sine ether into one Sum. 
orth :. From half that Sum ſubtract (to find the Sun's 
Laſt- muth) the Sun's Diſtance from the Pole; but (to find 
Hour) the Complement of his Altitude; and note the 


>, is nainder. 
the . To nd the Azimuth, you have theſe two Proportions 


ing. 


wing /, As Radius, is to the Sine Complement of the La- 
*ore- ; ſo is the Sine Complement of the Altitude, to a 
Jay © h Sine. Then again, 

that W::::d/y, As that fourth Sine, is to the Sine of the half 


Zom- 
nutes 


n; ſo is the Sine of the Remainder, to a fifth Sine ; 
nſt which, on the Line of Verſed Sines, is the Sun's 
muth from the North in North Latitude; but from 
5 om. outh in South Latitude. 
deg. 2% find the Hour, theſe are the two Proportion: 
0 /o/,,w. 
%, As Radius, is to the Sine Complement of the 
dude; ſo is the Sine of the Sun's Diſtance from the 
to a fourth Sine, 

Secondly, 


S, 21 
ent is 
1 ſub- 
racted Wb 
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2. As T. 45d. is to T. 8d. 28m. ſo is T. 2.3d. 29m. to 
8. 20d. r1m. the Hour from Six, which makes 1 Hour 
21 Minutes, added to 6, is 7h. 2rm. and ſubtracted 
from 6, is 4h. 39m. the former is the Time when the Syn 
is Eaſt in the Morning ; z the latter the Time when he is 
Weſt in the Afternoon. 


PROBLEM V. 


Pi 


The Sun in the Equator or Eguinoctial (that is, when he hath 
(no Declination) the Latitude of a Place, and Sun's Alti- 
tude given; 15 ua his Azimutb, and Hour of the Day. 


This Problem is thus effected. 


A 8 Radius is to the Tangent of the Latitude, ſo is 
the Tangent of the Sun's Altitude; to the Sine 
Complement of his Azimuth, from the South in North 
Latitude ; but from the North in South Latitude ; Eaſt- 
erly in the Forenoon ; and Weſterly Afternoon. 
2. As the Sine of the Complement of the Latitude, is 
to the Radius; ſo is the Sine of the Sun's Altitude, to the 
Sine Complement of the Hour from Noon, 

Example. In 51d. 32m. North Latitude, the Sun having 
no Declination, and his Alt, being 21d. 50m. in the Fore- 
noon ; 1 demand his Azimuth, and the Hour of the Day? 

Anſw. His Azimuth is South 59d. 45m. Faſterly, that 

is the Sun is upon the S. E. by E. 4 E. Point of the Com- 
paſs, and the Hour of the Day is Hours 8,33 Minutes 
Morning. For it's thus: 

1. As T. 45d. is to T. 51d. 32m. fo is T. 21d. Som. 
to S. 30 deg. 15 min. whoſe Complement is 59 deg. 
45 min. is the Sun's Azimuth required. 

2. As S. 38 deg. 28 min. is to S. go deg. ſo is S. 21 
deg. 50 min. to S. 36 deg. 50 min. whoſe Complement 1s 


33 deg. 10 min. or 3 Hours 33 Minutes; Which ſub- 
| tracted 


T 


ated fro 
ter 8 of 
Wy requi 


Wititude | 
Niven; 


A 
: pl 
Ince fro! 
| god, V 
2 Other 
the C 
ether i 
2, Fro 
umuth) 
Hour) 
mainde 
„ 7. 
wing. 
| Ni ſt, 
e; ſo 


1 Jurth Sir 
| $c:o12dh 
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ke 
=: douth 
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Urſt, 
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ated from 12, gives 8 Hours 27 minutes, or 27 min. 
ter 8 of the Clock in the Morning, the time of the 
Dey required. | 
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PROBLEM VI. 


Wide of a Place, Sun's Declination, and his Altitude 
tiven; to find his Azimuth, and tbe Hour of the Day. 


1th 


The Performance of this, is thus : 
li- 


TAKE the Complement of the Latitude, the Com- 
| plement of the Sun's Altitude, and the Sun's di- 
nce from the Pole, (which is his Declination added 
od. when the Latitude and Declination is one North, 
2 other South ; but both being either North, or South, 


o is Wh: the Complement of the Declination) and add them 
ine ether into one Sum. | 

th 2. From half that Sum ſubtract (to find the Sun's 
alt- Whizimuth) the Sun's Diſtance from the Pole; but (to find 


Hour) the Complement of his Altitude; and note the 


, Is mainder. 
the . 7o ud the Azimuth, you have theſe two Proportions 


hing. 
t, As Radius, is to the Sine Complement of the La- 
e; ſo is the Sine Complement of the Altitude, to a 
ms dine. Then again, 

| $::2:2dly, As that fourth Sine, is to the Sine of the half 
Im; ſo is the Sine of the Remainder, to a fifth Sine; 
inſt which, on the Line of Verſed Sines, is the Sun's 
imuth from the North in North Latitude; but from 
e douth in South Latitude. 
= 4 To find the Hour, theſe are the two Proportion: 
* ih foluw. | 
Vit, As Radius, is to the Sine Complement of the 
: tude ; ſo is the Sine of the Sun's Diſtance from the 
e, to a fourth Sine. | 

Secondly, 


* 

11 
| 
5 


be: 


M 
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Secondly, As that fourth Sine is to the Sine of th 
half Sum; ſo is the Sine of the Remainder to a fifth Sine 
againſt which, on Verſed Sines, is the Hour of the Daf 


from Noon. - 8 
Example. In 51 deg. 30 min. North Latitude, th | 
Sun's Declinatiom being 15 deg. 10 min. North, and h 'T 
Altitude obſerved io be 11 deg. 30 min. I demand h 
Azimuth, and Hour of the Day ? Nes lor 
d. m | | d. m. d. n wy 
90. 90.00 90.0% ze Mat 


ET Az." ol EIS Iſo — bor mo 
Comp. Lat. 32.30 |Sun'sdif.fro.Pole 74. 50 Com. Alt. 78.3 * ” 


Comp. Alt. 78.30 | Comp. Latitude 38.30 Names 


Sun's Diſt. 74.500 Comp. Altitude 78. 30 mes be 
Sum is 191.50 Sum is 191.50 fer oi 
half Sum is 96 55 The half Sum is 95. 55 3. I 
Remainder 21.05 | Remainder is — 17.25 er, (i 
Super 

Then to find the Azimuth, it's thus: 3 _ 

i. As S. god. is to S. 38d. 3om. fo is Sine 78d. zo f Tt 


to Sine 379. 2om. the fourth Sine. 

2. As Sine 37d. 20m. is to S. 95d. 55m. fo is Sine 2 
osm. to S. 30d. againſt which, on Verſed Sines, 
Bod the Sun's Azimuth from the North Eaſterly if in 1 
Forenoon; but North Weſterly in the Afternoon. 


line of 
Jad Seca? 
gr firſt I. 
5. All 
e Heac 


And to find the Hour of the Day, it's thus: m the 


1. As Sine god. is to Sine 38d. 3om. ſo is Sine 7: 75 "_ 
© Cm. to Sine 37d. the fourth dine. $ * Ty 

2. As Sine 37d. is to Sine 95d. 55m. fo is Sine 1. Big 
25m. to Sine 29d, 4om 2gainſt which, op Vet 3 
Sincs, is ood. 30 rn. or 6 Hours 2 Minutes, which 3 
the Hour trom Noon; that is, 58 Minutes afier FF: 
of the Clock in the Morning; or 2 Minutes after Six % Oc, 
the Afterncone 


ener n 


: 45 
-” 
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The Deſcription and Uſe of the \\ 


i E S TT © R. 


3 . TE IS uſeful Inſtrument may us of any Length, 

but 18 commonly made one Foot 8 Inches, or two 

et long, to open with a Joint in the Middle like a 

eher Rule; one Inch and an half (or more) in 

Ebreadth, and of any Thickneſs at Pleaſure, according to 

be Matter it's made of; which may be either Box-wood, 

7 Braſs, or Silver. 

There are two Sor:s of Sectors, known by the 
Jene, of Gunter's apd Foſter's Sector; and are ſome- 
mes both put on one Inſtrument ; that is, Gunter“, 

2 on one Side of it, and Feſter's on the other. 

. The Lines on Gunter's Sector, are theſe, Line of 
7 (marked at the end with L) Line of Sines (marked 
Superficies, (marked Sup.) Solide, (marked Sol.) Line 

x Metals, Line of Eęuated Badies, Line of Inſcribed 
bodies, &C. 


— — 


78 


- 30 4. The Lines on Fofter's Seclor, are theſe Five, viz, 

5 line of Lines or Equal Paris, Chords, Sincs, Tangents, 

Ms * Secants ; each marked at the End with its Nanze, 
7 


* firſt Letter of its Name. 
. All Se&tor- Lines or Scales, meet at the Center of 
bc Head (where the Joint is) on the Left-hand, ard 
m thence are figured towards the Right, each being 
ice repeated: that i is, one on each Leg or Side of the 
72 anſwering one another. 
b. The Sector is uſeful in Projection, to reduce, or to 
"yt a Scheme to any poſſible Magnitude ; alto in Pro- 
potion, to work any ſtated Canon or Proportion in A. 
Withnetic, Geometry, Trigonometry, Navigation, Aſtrono- 
„ Cc. of which I will give a brief Teuch, yet ſo as the 
mer may be informed how to apply them turther. 45 
1. The 
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/ dofficult 
F this Ge 


1. The Uſe of the Sector Lines for Projetion, 


+ 


JN Projection it's often required to enlarge or dimiſhi I. To 
the Scale, that the Draught deſigned may be of its? 

deſired Magnitude ; in doing of which are uſed Lateral, 

and Parallel Diſtances, or Extents of the Compaſſes 3 

And to avoid a needleſs ſaying over the ſame things, 2 1. I 


take once for all what's meant by a Lateral, and a Parallel hake it 
Viſtance, or Extent of the Compalles. = one Lin 
1. A Lateral Diſtance (in any Line or Scale) is the dius in 
Extent or Diſtance (taken along the Length of the Line " the | 
or Scale) from the beginning thereof to any Number the Lin 
therein deſired. the Lin 


As for Example, The Latera! Sine of 3o degrees ie Lin 


., 


the Diſtance of 30 from the Beginning of the Line of langen 
Sines; and ſo it is in the Line of Zqual Parts, Chords 1 tach eq 
Targents, Secants, &C, = 2+ 
2. A Parallel Diſtance (in any Line, or Scale on tha ele, 
Sector) is the Extent or Diſtance, taken acroſs from ani tral D 
Number in any Line on one Leg of the Sector, to the lik at is; 
Number in the like Line on the other Leg of the Sector. of 10, 
Or, the neareſt Diſtance from any Number on ond **allel 
Leg (taken acroſs) to the like Line on the other Leg of" the 5 
the Sector. de fore! 
As for Example: The Parallel Sine of 30 degrees i | 
(ſuppoſing the SeFor opened to any Angle) the Diſtancq II. 
from 30 in the Line of Sines on one Leg of the Seer, iq 8 Vppe 
o 11 the Line of Sines in the other Leg Wl tcral 
Or, the neareſt Diſtance from 30 in the Line of Sine Equal 1 
on one Leg, to the Line of Sines (that is to ſay, the Lin [cn Pa 
jſſuing ſrom the Center of the Joint or Head) on the o Proj 
ther Leg, is the Parallel Sine of go degrees. In lik 


manner it is done in any other Line or Scale. 


This being underſtood, the inlarging or diminiſhin 3 1. T. 
of any of the Sines ; or the finding a Chord, Sine, 1ani;..:..-. 
gent, or Secant, to any propoſed Radius will not Dl Lad one 
difficult 
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&ficult 3 and for the Learner's further Information, take 
Y this General Rule. 


| 1, To find a Chord, Sine, Tangent, or Secant, &c. td 
any Radius (greater or leſſer) propoſed, 


The general Rule is thus ; 

© 1. Take the propoſed Radius in the Compaſſes, and 

© make it a Parallel on the Sector in the Radius of any 
; one Line: that is, open the Sector till the propoſed Ra- 
dus in the Compaſſes (be a Parallel Chord) of 60 degrees 
[ in the Line of Chords ; or a Parallel Sine of go degrees in 
me Line of Sines ; or a Parallel Tangent of 45 degrees in 
© the Line of Tangents ; or a Parallel Secant of o degrees in 
© the Line of Secants; for the Chord of 60, Sine af 9o, 
I rangent of 45, and Secant of o degrees are equal, and 
each equal to Radius. 
= 2. The Sefor being kept at that open'd diſtance or 
1 the Angle, any Parallel Diſtance in any Line, will be a La- 

© 
n an ral Diſtance on a like Line to the propoſed Radius; 
e liz that is; a Parallel Chord of 10, 20, 30, &c. is the Chord 
N g of 10, 20, 30. Cc. to the propoſed Radius; alſo a 
\ ond Parallel Sine, Tangent and Secant of 20, 30, 40, He. 
eg of © the Sine, Tangent and Secant of 20, 30, 40, Cc. to 
+ ihe foreſaid Radius. 


oo 1 I II. The Uſe of the Sector in working Proportions. 
Ir, CY CUppoling the Learner underſtands how to tak: a La- 


teral Diſtance on the Line of Lines (otherwiſe called 


 Sinel ua Parts) on the Chords, Sines, c. And to apply 
e Lin 5 Parallel in any Line on the Sector; the working of 
the o M Proportion 1s thus: 

n lik 8 

F A General Rule te work by the Sector. 

No t. Take the ſecond Term Lateral (that is from the 
4 Winning of the Line to the propuſed ſecond Term) 
cult d opening the Secter, apply that Extent Parallel (that 
"py AF 


18, / 


he 
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;, acroſs it) in the firſt Term; then ſtay the Sor As t] 
that Parallel Extent. erm | 
2. Then take the Parallel Diſtance of the third Ter alle! 
and meaſure it Laterally, gives the fourth Term ſough@ rhich i 
or required. 4 lateral! 
Or briefer thus: As the Lateral ſecond Term is . *llel 
the Parallel firſt Term; ſo is the Parallel third Term, .. 
the Lateral fourth Term. 5 
This one Rule is ſufficient for any Proportion whatever : 
and will appear ſo by a few Examples. . . 
PROB. I. To multiply by the Line of Lines on the Sectols 4 1 
th 
The Proportion is 1 uc 
A®, S 1, is to the Multiplier; ſo is the Multiplicand, As the 
the Product. Motient. 
Exam 


| Example What's the Product of 8 multiplied by 4 ? N A. 
0 
The Analogy, or Proportion, is this; bought 


As 1, is to 4; ſo is 8 to the Product 32: thus fou Paral 
by the Sector, and general Rule aforeſaid. I 
1. On the Line of Lines, (that is the Line of Equj | 
Parts) take the ſecond Term 4 Lateral: that is, fro 
the Center of the Joint, and the beginning of the Ling Nr 4 
to 4 in the ſame Line. eee 
2. Open the Sector till you fit the (afarzſaid Lateral 3 uni, 
Diſtance in the Compaſſes in the Parallel of 1 and 1, 
10 and 10: that is, ſet it over from to to 10 at the E, 1 
of the ſame Line, and now counted for 1 and 1, the fit the 


Term; keep the Sector juſt at that Angle or Opening. third * 
2. T he Parallel Diſtance of the thid Term $ ; that ben 
from 8 to 8 taken acruſs from ons Leg to the other, at's th 


the ſaid Line of Lines, and meaſured Lateral (which WM Þ Proport 

from the beginning of the Line towards the end) al 7, is 
it reacheth to 32, the fourth Tem, which is the ProdufMWQ*terence 
AS multiplied by 4. Oi ſhorter thus: ; 


* 
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. As the Second Term 4 (Lateral taken) is to the firft 

erm 10 (Parallel ſet;) ſo is the third Term (taken 
Parallel) 8, to the fourth Term (meaſured Laterally,) 
& vhich is 32, the Product as before. Or thus: As the 


lateral 8 is to the Parallel 10, counted for 1; ſo is the 
allel 4, to Lateral 32, as above. 


} 
is PROBLEM, II. 
To divide by the Line of Lines on a Sector. 


FE I The Analogy, or Proportion is thus : 

K 

Quotient. Or thus: 

As the Diviſor, is to the Dividend; ſo is 1 to the 
* votient. | 
Example. How many Square Yards are in 36 Square 
F et; Anſwer, 4 Square Yards. For it's thus : 

As q, is to 1; ſo is 36, to the Quotient 4: thus to be 


coun 5 Parallel 36, to Lateral 4, the Yards required. 


Foul PROBLEM II. 


= work the Rule of Three by the Line of Lines on 4 
, © Sector : or unto Three Numbers given, to find a fourth 


Fat = Geometric Proportion. 


be 4 The Analogy is : | 
he fifty the firſt Term is to the ſecond Term; ſo is the 


ing. third Term, to the fourth Term required. 

that Example 1. It the Diameter of a Circle be 14 Inches; 
ther, in's the Circumference? Anſiber, 44 Inches. For 
«hich MW Proportion is thus: : ; 
ad) al As 7, is to 22; ſo is the Diameter 14, to 44, whe Cir- 


ProgufMteference required; by Sector thus wrought, 2 
? te 


„ 


S the Diviſor, is to 1; ſo is the Dividend to he 


E'ought by the Sefor : As Lateral x, is to Parallel 9, 
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teral 22, is to parallel 7; ſo is Parallel 14, to Lateral 4 
the Circumference of a Circle whoſe Diameter is 34. 


Y Exa 

Example 2. If a Plank or Board be 15 Inches broad, an Dien 
20 Feet long 3 how many Feet is in it ? Anſiver, 25 Fee ure 5. 
For the Proportion is this: 4 Gu 

As 12 is to 15 the Breadth, ſo is 20 the Length, to a 7 
Feet, the Conteat of the Board. And by the Sector thi J 
to be wrought. As Lateral 15, to Parallel 12, fo is P * R. 
rallel 20, to Lateral 25 Feet, the Content ot the Plank. * 

. 

PRO B. IV. The Uſe of the Seer in Plain Sailing (© ” ; 

Example 1. A Ship in 42d. 10m. North Latitude, ſai d Late 
N. E. by N. 104 Leagues; I demand the Latitude ſhe is ig \jeriqi. 
and her Departure from the Meridian: = A 

The Proportions are thefe : s Radii 

I. As Radius, to the Diſtance ſailed, ſo is the Sine 
the Courſe, to the Departure from the Meridian. Th 4 As L 
is, by the Sector thus: As Lateral 104 Leagues (on ib is P 
Line of Lines) is to Parallel Sine of go degrees, ſo Wo Late: 
Parallel Sine of 33 degrees 45 minutes (the Degrees 4 After 
the Courſe from the Meridian to Lateral 68 Leagues q the $247 
(the Line of Lines) the Departure from the Meridian. : 

Note, If 104 Leagues taken Lateral be troubleſome, — 
fit Parallel in Sine of go Degrees: then take it's half. 
quarter Lateral; and the Anſwer will be accordingly W Mhe L. 
half or quarter: As here, if you take 52, the half of 14 / 
Leagues; the Anſwer would be 29, whoſe double is 
tor the Departure from the Meridian, as before. 4 

As Radius is to the Diſtance fail'd ; ſo is the Sine Cong F Atit1 
plement of the Courſe, to the Difference of Latitude. © the 

By the Seftor thus : ] Wn 

As Latezal 104 Leagues, is to Parallel Sine of 90 d » kee 
ſo is Parallel Sine of 56 deg. 15 minutes, to Lateral Latitu 
Leagues, the Difference of Latitude; by which 54 E-wwcen 
may ſund the Latitude the Ship is in, as before in t n Arch 
Vie of the Gunter in Page 208 and 209. ian of 

+ Exam For th 


I. 
= le He 
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Example 2. A Ship fail! South Eafterly, *till er WM 


a Difference of Latitude be 275 Minutes, and the Depar- 

reel tre from the Meridian be 412 Minutes; I demand her 
= Courſe aud Diſtance ſailed ? 

a” x" The Proportions are theſe : | | 

8 p 1. As the Difference of Latitude, is to the Departure ; 

$ 


ſo is Radius, to the Tangent of the Courſe. That is, 

4 | By the Sector thus; 

2 As Lateral 412 Minutes, is to Parallel 275 Minutes; 
ling b is Parallel Tangent of 45d. (that being Radius now) 
„ laß o Lateral Tangent of 56d. r5m. the Courſe from the 
e Meridian, which makes S. E. by E. | 
2. As the Sine of the Courſe, is to the Departure; ſo 
1 Radius, to the Diſtance ſailed. 

Sine W By the Sector thus ; 

Thi As Lateral 4r2 min. is to Parallel Sine 56 deg. r5 min. 
on i s is Parallel Sine of go deg. (that now being Radius) 
, lo o Lateral 495 min. the Diſtance failed. 
rees After this manner may any Proportion be wrought by 
zues C be Sector, which I leave for the Learner's Exei ciſe. 
an. 
me, = — 
half. 


vely Wy, Uje of the following TABLES of La- 


. 1 titude and Longitude. 
| 


nk. 


oo 


at 
et. att. n 


— 


y Atitude and Longitude are two primary Affections of | 
the Earth: By the Help of theſe two doth the Ges- 
Kher ſt. ive to repreſent the Parts of the Earth, that they 


In Arch of the Equinoctial, intercepted between the Me- 
Milian of London, and the Meridian of any other Place. 

For the exact fettling of Tatiiule, we have many ab- 
lite Hleips; but the Longitude of a Meridian, is that 
| 2 which 


— | * 
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which hath, and ſtill wearieth the greateſt Maſters of . 
Geography. th 


I have endeavoured to ſettle the Longitude with as ** of 
much Exactneſs as poſſible I could : For I not only calcu- ex 
lated according to the Latitude and Meridian Diſtance Þ me 
of each Place from the Meridian of London; which Meri- * He 
dian Diftance I obtained from the exaCteſt Geographic K 
Charts extant, but I conſulted with the Reckonings of % ord 
skilful Mariners, and when I found any Difference, I Þ e and 
compoſed it both according to Art and Reaſon. 3 

As for Inſtance ; I had from able Mariners, upon their 


long Experience, the Meridian Diſtance from Barbados F 
to the Lizard: According to which I have ſettled the dian, 
Longitude of all the eminent Places in the Weſt- Indies. Meri 

And for the ſettling of the Longitude of Places in Ct 
Eaft-India, I conſulted Obſervations of Eclipſes, both t 
Ancient and Modern; as in Page 161 of Harmonden 5: 
Cele/te, the Differerce of Meridians between Goa and tude, 
London, is 5h, 48m. and Malacca and London bh. 49m. and 1 
My Table hath the former of theſe 5h. 58m. and the ing tk 
latter Gh. 45m. the difference between my Table and Withec 
the former of theſe Obſervations is 10m. and of the latte But 
4 min. which difference may be born withal. the G, 

« If the Reader conſiders the time, being 1664. with on thi 
«© the great Labour and Pains, (to my Knowledge, be ſhould 
tc ing then his Servant,) the Author beſtowed, and ex al my 
« pended in performing this Work, they were the D La 
6 the beſt of this Kind. | Good“. 

« But fince that Time there hath been better Helps Ne « 
& new Difcoveries made, and new Places found out; th idian o 
& Corrector at the Requeſt of the Bookſeller, and out of Meridi: 


& Reſpect to the deceaſed Author, but moſt of all for ti, and « 
« Publick Good, hath made ſuch Amendments hereif* Ther 
«© as was poſſible, by comparing of the beſt Ob/ervarions he Eaſt 
« Tables, Charts, Maps, and $#a- Journals, he was able t ade; anc 


« procure; ſo that it may be concluded, Theſe Tables a +; Loi 
| | 66 v a 8 
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the Trueſt, or come (in the general) neareſt the Truth 
© © of any extant in our Language; not that they are ſo 
exact in every particular Place, as to need no A- 
mendment in time, but with reſpect to the preſent 
© © Help they are ſo. 
FT And now I could wiſh that either Authority would 
„e order, or that all concerned in ſetting forth Latitude 
and Longitude, Tables, Charts, and Maps, would 
= * mutually unite in a fixed Meridian where to begin 
= * Longitude 
For altho* Longitude may be begun at any Meri- 
the dian, yet the Convenience of its beginning at one 
Meridian, in all our Eng//h Navigation Books and 


8 Cbarts, would render the Study and Practice of Na- 


doch gion much more pleaſant and eaſy than now it 
is: Such various beginnings and countings of Longi- 


tude, occafion ſome to ſtumble, others to miſtake, 
and ſome tc condemn all to be falſe, by not conſider- 
me ing the ſeveral Meridians made uſe of, which ſuch a 
a wiſhed Union would prevent. 

But this is not likely in my Time, who am ſo near 
the Grave; yet ſhould it be ſet on Foot, while I am 
on this {ide the other World, my beſt Performances 


all my ſpare Hours from neceflary Preparations for 
my Laſt End, well ſpent in ſuch a U/eful and Publick 
EF Good”, 

Vote r. I do begin the Longitude (in my Tables) at the 


way Erridian of London, and encreafing it on both ſides the 
7 ut of Meridian; that is to ſay, boch Eaſtward and Weſt- 
** , and end in 180 deg. the oppoſite Meridian. 


„ Therefore (according to this Account) all Places 
be Eaſt fide of the Meridian of Londen lie in Eaſt Lon- 


We; and on the contrary, all on the Weſt fide of it lie 
Veſt Longitude, 


If a Ship be in Eaſt Longitude, ſailing to the Faſts 
þ 2 ward 


# ſhould not be wanting to promote it, and ſhould count 


1 


| ny —— — — — 


by 
0 


— — , — — 
. 
=_ — n 
OE — ˖—— =_ 


Ü—— — — G 
— — — — — 


2 "a 


— —ũ—ũ——— — 
+ — 
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ward, the Longitude increaſeth ; but falling to the Weſt4 
ward, the Longitude decreafeth. _ . 
4. And on the contrary, if a Ship be in Weſt Longi A T 
tude, failing to the weſtward, the Longitude increaſethM 
and failing to the Eaſtward, it decreaſeth, = 7. 
5. Take Notice, that at all Places in Eaſt LongitudleW| 7, 
the Sun cometh on their Meridian before he cometh on " 
the Meridian of London. As thus; if a Place lie in 1 — 
deg. Eaſt Longitude, the Sun cometh one Hour ſoonef 
to the Meridian there, than he doth to the Meridian off 
London : If in 30 deg. Eaſt Longitude, then two Hou 
Hog ; if 45 deg. three Hours ſooner; if 60 deg. fou, 


ey * 
4 
wy 
; - . 


Hou ſooner ; if 75 deg. five Hours ſooner ; if go deg 1 

ſix Hours ſooner ; if 105 deg. ſeven Hours ſooner ; an I 

ſo you may reckon for any other Longitude. But o * H 
T 


the contrary, All thoſe Places that lie in Weſt LongitudeWc; a 
the Sun or Star cometh on their Meridian after he is pa Chat. 
the Meridian of Landon. Black Pe 


Dear So! 


To find the Difference of Longitude between ani K 


two Places. Horns Bas 
Point Lo 
IF both Places be in Eaſt Longitude, or both in We lielies Se 
Longitude, ſubtract the leſſer Longitude out of i pe Bar, 
greater, che Remainder is the Difference of Longitude. ¶ ape Blar 
If one Place be in Eaſt Longitude, and the other ycks Co 


Weſt Longitude, add both together, and their Sum is ti Jegro Po 
lope Iſlar 


Difference of Longitude, cherry If 
ce Point, 
Pidmiralti 
Ingeneſs 
roiꝰ Poin 
Fetum Bu 
ol zoyen 
ape Cand, 
ipe Barſo 


hl. 


a. _—_—_— — — 
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A TABLE containing the Chief Harbours, Head- 


© | Jands and Iſlands in the World, ſhewing their 
| Latitude and Longitude : Beginning the ſaid 
ade Longitude at the Meridian of London. 
| on 
8 1 
＋ 4 The Coaſt of Greenland. 
[ou E | 7 F424 
Names of Places. _ 
'Y : | EOS 1 
5. Acluits Headland e 11 40 
at © F Fair Foreland —— _ — 59 18 10 50 
tudeß vos Cold the North End of 
s pal} Charles Ie "— 100-190. 0N 
Black Point, South End of it— 78 oo 10 3» 
Dear Sound — — 179 5 i 40 
2 Foul Sound ——— 
b Bell Sound = — — / 13 Zz 12 40 
Horn 8Sounſdgd—— — — 76 405 13 36 
boint Lookout — 4. 
Wah elles Sound -—— — 679 11 21 50 
of U pe Barcan —— —— — 18 22822 115. 
"WM . — ; I 
s Cove 
er IN — ſ/ 4 [3 9 
ns ro Poine $ Bignlthod en | 3 117 40 
{ope Ind * — e 1 4% 4 45 
cherry Iſland, or Bear Iſland— 4 50 is os 
ce Point, or Cape Deſite — 77 40 16 10 
umiralties Island — 17 o 39 30 
angeneſs — 214 %  _ 6 
oi Point ——— — 2 oo [53 12 
fretum Burrough ———— — 0 00 61 20 
ol-oyen Iſle — — — 09 20 4 o 
ape Candenofe — 5 6 25 [42 35 
ape Barſo -— — — — 166 30 | 38 00 
—_ 


, 
; 
„ 
. 
'Y 
1 
| 


* 

— — 
_— 
— = 


* * 


— _ - — — — 
» — — * 
— —— — _ 
n 


— —. , — 
— 


North Point 
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Sea Coaſts from Archangel to the Ne of \Noravay. 


ä —_— 88 W 


— ͤ ̃— * 


Names of Places. 


n — — — 


5 

Ca e Grace, or Cape Bona Fortuna 
Cepe Gallant, or Sweetnoſe — 
Kilduv If and 

River Kola Entrance — 
Fiſhers iſland * 

| Tromiound INand — . 
Wind Sanien, 5$cuth Point — 
Tachrd, Well Font eo ao 


— 


— — — 


Werro or Weroy Iſland — — 
% nee a. a: 
1Ranſdel -- 6 ms". "2. 


%% r :8\ XQX >| wu „. 


Karts Neſe, or Scutts Neſs South Point 
Hearle Iſland th South - end 


North Bergen * 
Bommel Ifland, North P Point 8 
1 —U—wů — _— 
aze of Norway — — — — 
Maeſterland — — — — — 


„ 


. A ; © *. * 
SEW þ Le 5 oo. 
N * 3 „ oo 
* „ 4 * 9 > — 5 
- 2 4 « 1 = - 
* N 7 


———— 

9 
* —— — 

x 


I. .titude | Longit. 

D MID M 8 85 
54 30 40 — — 
06 o [56 

68 10 34 Maer 
. Caver 
69 oo 3 1 lo 
0 00 426 Gotte 
72. 3.33 [Cape 

70 30 2 15 E Ki n! 
69 30 os 13 T | Valtte 
67 5289 es 
67 IO® 7 I [Caim 
62 25 I 6 3268 LO 
62 20 5 Landi 
6 ock 
60 = : & |Aboo 

60 15 5 © | Kaſeb 
$9 30 5 © [oro 
58 10 6 Peltin 
58 oo 7 

57 50 1 


= 
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Sea Coaſts in the Sound. 


* 11 3 
SW þ Names of Pl Latitude | Longit. 
8 accs, D M 1 M 
25 * f 
„ momoonm — 38 25 8 55 
Caverwick — — 59 20 %o 10 
„loo on Chriſtiana — — —159 45 LO og: - 
Gottenberg Gat — 53 o |'2 15 
[Cape Kol — 0.0 8 q 
Eu ndorg — 1 0 
(| Yallterborn -. — 146-33 T1. 02 
I Chrittian opf le- — h i 
Z ICaimer — — — — 56 45 | {6 35 


N52 South End ——— 36 13 15 35 
= Oeland the North End —[57 25817 00S 
Landſort — — 38 408 200 


36 Fj; rockho'm m—|/59 2o0T|:8 1524 
38 Þ |Aboco — — U 60 40g J] z1 108 
40 I [Kaſeborgh ——— ——— [60 28 BI22 33%. 
49 bor. o — — — 60 40926 oo? 
10 [Pelting found —— m—— 32 26 50 8 
22 | |Wyburgh —- — — — 169 40-19 265 
40 If [Peter bourgh w—— — | 30 30 20 
| Narva — — — 159 47 128 $45 
Revel — „e 


Nargin Iſland — — - ——— 59 35 24 30 
Sybraneſs in Dagoo, or Dagaro!lã 59 09 23 07 
Arensberg in Oeſel Iſland 


Ao 


f Parnaw | 58 25 
& [Runen Ifland ——— — 
© |Ryga — — 67 


* |Domeneſs - — 149 
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Sea Coaſts in the Sound. I | The 
3 l r | 
Lati gi RN LEN 
Names of Places. | 8 5 * 
— | 
Der Winda ——— —_—_—— i; : 6 | e_- 
Der Memel ——— — 55 30 [1 36 | Birhe Te 
Coningsberg — — © . 8. ; BS LE © Amfterd; 
| Dantuick —- — kc 1 © Rotterds 
© SI — [54 40 [9 O een 
Gotland, the North End — — —» 58 oz 118 50 Ihe Bri 
D | Middleb 
| * Wisbuy —— —— 57 252 18 30 days 
Gotland, the South End — — 37 9315 Oſtend 
|Bornholm A 83.2242 Dunkirk 
Camin or Hamin nn - - gy 54 15 ® IS 
1 0 — . 4 
oſtocx — _— 54 37 11 - 
Straclfound — —— — —54 37113 
} Wilmar — ee 3 9p Li 4» 
[ Lubeck —— — 14 46 é7 55 |... 
Copenhagen  ——— ——| 56 13 112 50 Grimes ! 
Elſenore — 154 33 112 32 Rocks 
Uraniberg 55 54 |: 50 amat 1. 
Anout Iſland — —— — 137 10 iI c6 Weſtman 
| Le ſon or Leſuow Iſland, or Jeſou 1 05 10 30 | Rook Po! 
The Scaw 17 26 10 10 now Hi! 
— - fair Ford 
The Sea Coaſts of Holland and Flarders from the Scaw | lage Poi 
| | | to Calais. Marza, 0 
— — — rimſ⸗ 
{ Hambrough —— EY 53 413 352>|[argarers 
| Bremen mus” M CY TR Willy, or 
Emdenʒk(p — — 53 Fe 352 [Worn Bay 
| Ameland Iſl ——— — 7 c G 2098. Merchant 
Scheling r 53 25 O0 $SE& | Wortland 
The EH. . =—|53_ 15®!o5 30® | recns Is 


— 


„ 
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— 


The Sea Coaſts of Holland and Flanders, from the Scaw 


; 3 to Calais. 
= Latitude 5 
E N ames of Places, D ; M 2 7 
1 . | 
OE (v 
3 Amſterdam — — 52 3 5 10 f 
Rotterdam —ä 1 co + 
Antwerp —— — 51 1084] 4 20 
. — — . fr 
Middleburgh in Zealand 31 358] 3 59% 
= Oſtend — — — — ſD.ꝛn 51 07 2 25 
5 Dunkirk — — 11 » | 2 27 
| nn . 
A The Sea Coaſts about the Iſland of Tceland. 
| x - . | — 
4 
Grimes Hole, or Geuberman's | | 
) 1 - 
| Rocks — —— 
: Gamat Iſles, or Gilſue — [65 48 126 5g 
6 *Weſtmania Iſles ——— „ 
5 Rook Point — 1464 o |26 23 
— nov Hill — 65 112427 16 
— mY P — — — 166 6 ßZ75 
lage Point, or Orgel Bay —|56 00 * 25 2487 
larza, or Largenefs — — 66 8 24 9085 
— rimſa Ile moo — 167 15 2. 22 34 
5 ILange Neſs — 66 $6 8 12 50 f. | 
5 Pargarers point — 20 N 16 35 
o 5 oC on Papey Iſle ——— 64 50 2 10 L 
138 orn Bay- — — 6, 0 0 
093. lere barts Foreland ———_ — ez 25 7 05 
8 8 'ortland ——— — 164 O2 21 05 
zo” reens Island — 68 59 | 28: 43-7] 
A 


— 
——TT_—xA. Al 
—_— — 
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The Sea Coaſts of Scotland | | T 
Names of Places, Latirude Jon ir, 
D M |D bf 
Sky Iſland, North End ee F 
ETA Mend tht on [5b 45 | 5 25 WE [Wine 
Farro Head — 58 my : O0 . 1 5 
Shetland South End — = : io We | bor 
Fair Iſle ae ä | 2 2 To — 5 Or for 
Ifles of Orkney —— 1 a 2 208 Ipſi id 
Cath Neſs — a 8 wy 3 22 þ | Hary 
Buchan Nes — T* TT 
Aberde en 3 57 453] 1 8. WIL ON 
Dundee — —.— — * * = I 37 5 Roche 
Leith —— 4 os ) G f a go" Marge 
Edenburg— 3 56 2 55 ed 
Eerwick 1 12 2 55 [band 
ef hap —|55 50 | 1 be 
_ The 5 
The Sea Coaſts of England from Berwick to the Lizard. I 61 — 
9 | over 
127 Fw | 1 ——- | —_ongel 
Nevcaſſ le- cs ER 
Shelles —— 3 —154. 38 : 16 Sh 
Sunderland — 2 1 1A 0 Y 
Hartlepool ie 3 54 52 1 I — 
Whitby —— e o 4 3 er 
Scarborough 1 N + 30 2 1 Aa \ 
PO OE _ 20 7 
Flamborough Head —— — — | 54 $72 - , Weymea 
Burlington — 3 54 05 = 9 ; Port lan. 
The Spurn — — 1 8 Chiddo- 
Hull 52 = 3 ; Lone 
; | 9812 = 1 opſh 
rimesby — 3 | 8 Opinar 
_ — i 0 3 Torbay 
Wells 5 ATM AN 52 55 9 Dari moi 
Blackney ——= . The Stat 
[Cromer 1 — 53 20 0 q ET OG 
| —ůů 4 10 I 


2 _—_ 


0 0 Oo 002 


— 
O =» 


e 
Names of Places. 5 LM 
Winterton — 13 » 1 238 
Yarmouth — — 1352 45 SM 8 
Alborough — — 52 20 I 25 
Orfordneſfs w——— — 17, 
Ipſwich — — — 152 14 | 1 oo 
> | Harwich —ͤ— — 2 m1 18, 
? Colcheſter — — ——— 52 O0 0 58 = 
E | LONDON - 1 36. ] 3 "Ones 
Rochefler wm — — 31 28 [o 255 
Marget - — — 31 89 | 4 10% 
The North Foreland—— — 1 28 | 1 198 
Sandwich —. — 7 
The owns — — — — % 25 Z 1 21 
The South Forelandd—— —j51 128| i 18 
C | \ipraps — KK — —V f, «. 
Dover — — 11 15 FC 18 
Dongeneſt — _ — — | 51 88. © 5 
[Rye —— — 1 8 0 45 
beachy — — 486% 2 
Shoram — — $0. $3. |-@--H 
Por ſmouth — —— — 5 8 |] 00 
de of Wight — —— — 50 45 | 1 10 
Pool — — 51 oo | 505 
| Weymouth ww — — 50 43 [2 49S 
portland — — 50 36 2 
FE Chiddock — — — 5 4 | 3 oo3Z 
Lime — — — — — 50 45 | 3 142. 
Topſham — — 2 30 37 3 278 
The Berry — — 230 25 3 49% 
Torbay — — 150 32 | 3 38 
Darmoutübh— ——— — 50 27 f;; 36 
The Start Point— — I 4 


2pn'13u07] Ya 
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The Sea-Coaſts of England, from Berwick to the Lizard, 
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The Sea Coaſts of England. 
Names of Places. 5 * * 1 

| * 3 e + tt | 
The Eddyſione — — — — 150 12 25 4 20 Sl 3 Fair E 
Ph moutn⁊xäx; — 3 363 | 4 138 = | Lond: 
Fo — — 50 25% | 4 30 8 J WH-s o 
| Fafmouth — 1.7 ; | 8 |Swp: 
LIZARD — — — 50 co & 5 24 Iſles © 
8 Gt allo 
Call, | 
The Sea Coaſts from the Zizard to Holy Head. | '_upis 
IM imri 
— | } | | 5 5/aſqu 
Lands Ed ⁵ — — 0 6 | 6 oo | 2 
Scilly Iflands, the middle ——— 50 co | 6 45 | Mizan 
| } Seven Stones — 1 6 40 6 Old H 
| Hartland Point —— ſg es } 4 35 | | Cape ( 
I Londcy Idle — 5 20 | 4 40 Kinſal 
Mort Bay ——ů DM. 4 \ __ 
Na — — mT fe 
Swandſef —ĩů i 405} 4 258] Win; 
 Caldy 11 nd — Cf 3-420 7 5 Lamb. 
Milford 51 458| 5 153] WL—= 

t David's Head = — 57 CcCo2| 22. 

Zarſey Ile — 52 4485 oo 8. 3 
Lirerpoole — 53 20 3 05*| Wlcaajs 
| Weftcheller ———- —— 33 37 | 4 20 (Dies 
| Lancafier ——_— 3 4 40 4 33 © | Se. Va 
hie Haven — 54 17 3 30 sain H 
{ iſle of Man, Weſt End — 53 45 1 88 Raven 

Holy Head — | $3 $6.14 40. 35 
= as c 


| 


uo Yam 


u uõ , YoAA 


8 
A 
5 
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The Coaſts of Ireland. 
Names of Places. 5 
Fair Foreland — 55 95 
= | London Decry — 55 oo 
II nd Torre — — 55 8 
Illes of Arran — — 54 48 
[Sg of Broad Haven ——— — 54 07 
Hz of Arian — xxx — 154 55 
allow a — — —153 7 
Gul, or Doen's Head — — 152 40 
Lupis“ s Head -— — —— | 52 24 I 
imrick — 13 33 
© | 3jaſques —| 2 oo 
© | Skillocks — | 303 
2 Cow and Calf — 11 22 5 
t | Mizan Head — 51 150 
Old Head of Kinſale— — 51 35 
[Cape Clear —— — ki 10 
E | Kinfale — ——— — — — 51 50 
| | Cork ——— — —3t 49 
© | Waterford ws — F— 52 O9 
© | Wexford —— — — 152 13 
oo — — — — — 53 12 
E | Lambay — — — — — —|53 24 
The Sea Coaſts of France. 
2 Calais — — * — — 8 50 55 
r ww, wn "Log po 
1 — W 103 
© | Sain Head, or Cape de Antiſer — 49 44® 
Z | Roven Mouth — = — a0 
Cape Berflear — — — — — 49 415 
I Cape de la Hague W 49. 48 5 O2 o 


— n. ct. 


— 
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204 ns 
The Coaſt of France. 
22 ati Longit. 
Names of Places. | 5 1) Mi 
Alderney — — — 49 50 2 12 
Caskete — — n 1 
Guern'ey — 1 36 2 38 
Jerſey — de eh 49 29 2 18 
St Maloes — — 1448 38 1 
Morlaix — — — [48 36 | 3 49 
Ifland de Baſs — — —148 501 4 2 
Uſhant — — 90 5 5 
Conqueewy —— — 48 25 | 5 35 
Breſt — —_— 223 4 3) 
Camarita Bay — — — 448 25 4 28 
Beams — — [48 4 | 5 
| Weſt Penmarks —ͤ— —— 147 47 | 4 *+ 2 
Bell Iſle — —— — 147 172] 3 153 
Nantz — — 147 15 2 ry 
Heys Ile -—— — [4s 245| 2 14% 
Ile de Rey the middle — 46 10 — I 308 
Oleron — ſi 0 on 
Rochel — — 4s 1080 © 55% 
Bourdeaux Ciry —— — 44 5099 25 
St. Sebaſtiaaꝛ⁊q — [43 32 135 
Bilboa ——— —— 143 3 | 2 58 
Cape Pinas —— — [44 44 | 6 8 
Cape Ortega —- — 2444 . | 42 
C apc Coruna or Groin - — — 43 28 3 
Cape Einiſtere— — A. [43 10 0 © 
Illes of Bajona — — 229 4 
r 0 
Burlings — — 2 439 40 [12 39 
Rock of Lisbon — — lg, 9 30 
Lisbon — 2 38 43 4 
| Cape Ce. Vincent — 37 os | 9 39 
Cape St. Maria — — — 36 58 8 30 
+1 Cadiz AY e e — 7 | 


Ln 


PP D— 


The 8 


+ & 


EGibralte 
Malaga 
Cape de 
Cape Pa 
licant 
Cape M. 
Zar ce loi 
V arſeil 
Toulon 
Gen a 
L-ghort 
(ivita V 
Rome 
Naples 
( ape Sp 
Cape Ce 
Gallippc 
Cape S:. 
Ancona 
Venetia 
Lara 
R aguſa 
Catiaro 
La Vale 
point F 
Lepanto 
Cape M 
[Cape of 
Athens 


— 
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ryuye sea Coaſts on the Main Continent within the Sera ibs. 


2 — * ec 


Names of Places. | 


Latitude [Longit. 


— 
r7 


Cape Matapan, or Caglia —— |36 40 423 25 
{Cape vs Angelo, or Angulo -——— 36 45 24 10 
1Athens — 24 


D M ID M 
— | 
. Gibralter — — 36 10 0 5 20 
Malaga — — 66 50 } i 
(ape de Gatä — m— 36 57 poi 30 
5 Cape Paul ——— 37 50 [oo 15W 
licant — 38 35 lot 20 
ö Cape Martin — — 38 50 jor 45 
Zar celonia q — — 41 26 ſoz 35 
5 Warſeilles — — 43 20 65 27 
Toulon — — — 43 07 [05 50 
ö | Gen a — — — 44 27 09 50 
5 Leghorn — —— — — 43 I ſio 30 
a (ivita Vechia — 42 ga Zr 350 
Rome — 41 5432 57S 
Fol Naples — — 40 37 * 14 27 % 
* (ape Spartavento — — 38 Co 1 7 308 
Hape Colonne 32 oz oſs 
2 ballippoli - 0" —— — 4% 819 oof 
„S. ape St. Maria — 69 55 [19 30® 
8 Ancona — — —43 40 4 33 
5 Venetia —— — — 45 40 fz 50 
3 Zara — — — 44 15 [16 35 
o | Whaguſa —B cw - 0c as io of 
» | Wcattaro — —— 42 40 20 30 
> | Wa Valonaüüwpamͥ — — ſo 35 ii 15 
5 Point Palermo — 4 o fz 40 
5 Lepanto — — 865 
4 
] 
. 
5 
2 
. 
5 
9 


| 
| 
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The Sea-Coaſts on the Main Continent within the Straits. 


* 


| 


Names of Places. I "2 0 ** 
Cape . — — point 8 <a 
of Ne e 
Cape Co 3 8 — 137 32 15 25 
Salonica as - — 140 4t 183-38 
Cape Monte e = — — 45 95 26 10 
Galippoli — — % 
Conſtantinople E 
Cape Barbador ! —— 39 92 27 $9 
Smyrna — — —— 38 28 27 24 
Cape Barbernola ——— —— 38 35 (27 55 
Epheſus — —— 27 45 20 f 
Amiochetta —— „ 
| Scanderoon — — 36 35 7 o 
Tartoſa ———ů— 35 18 37 00% 
Antiocha — 2135 „4237 207 
Jopp?, or Jaffa — — — — 32 397 35 15 
Cayro — — 30 04 Y 31 36 
Alexandria — — 31 1:30 45 
| Cape Ruſato — — — — 33 20 KA 22 30 
Cape Meſurato —— —— —— 32 45*,17 10 
Tripoli ͤ— — — ---. | 2 54 [13 05 
Suſa — — [35 $59 1 02 
Cape Bona — — — ———_—_ 37 
[Tunis — — — 6 
Bona — — —1 137 
Gigeria — — —— 37 
| Cape Tidellee———ffſ—. 37 
Algier — — AT | 36 
Cape Tenes— — — | $6 
Oran + || 00m — FR | 36 
Cape Tres Forcas — — —Jz3z5 
Ceura 1 — 35 
Tangier — 1 35 


* 
ur 
* — —— —_— 


Weſt E 
Middle 
Eaſt Ei 


dS 8 


V. — 
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Islands within the Straits, 
_ 12 1 — ; 
t. 
M Names of Places. Larirade 
'q Formentura — 2 a—— 38 43 
o Leica —— c — 39 5 
5 [| Majorca — — — 39 35 
out Ts 5 
10 End of Sardiaa 
North 2 En : 11 0 
of | — 858 — 8 — 41 0 
2 
50 5 8 End of Corfica—} 2 * 
r 
20 (1 | Li bo, or Elba — — ——_—_— — | 42 45 


* 


I 
O 
1 


— 


Planoſa 


i 


Strombello — 
Volcanello — 2 
Fellicur — — 

Alliſuͥ : —2 
Uſtica — 
Weſt End 
Middle End > of Sicill x 
. 7 in Sicilly —— _ 

0 Pantalaria — — U 
Limoſſa — — — — — 
Lampidoſa > — — — 
Semetto — — — — 

Cape Paſſaro in Sicilly —— — 
Malta — — . 
Scio, or Kio — 


_— 


* 


8 — 
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Iſlands within the Straits, 
= | = 
it | 
Names of Places. 8 5 HAD 
Poma — — 143 14 is o | ff 
| & Andrea — 7 i 7 | 
. ILifa — — 143. 08426 14 NEE 
N Aguſta — —— 42 562 1 392 
| Corzola —— — — 42 53 — 16 44 = Cap 
Melada — — 42 47 F. 15 1985 Cap 
Cor ſu . — 139 45 3 21 20 =] Cap 
Cephalonia ——— — — |38 15% 21 49% Cap 
{ Zante — — 1 47 198-46 Riv 
| Sapienſa — 136 50 122 42 — 
1 
Iflands in the Architelago , Ris 
Taflo W apa e — 140 10 126 45 * Cap 
Lemuos — — J39 46 [27 15 | Riv 
Metcl'n — — 138 54 29 18 Carp 
Metelino . 136 1 $754 | Cap 
Tino — 1 2 32 258 26 49 Þ | Cax 
Sia, Sea, or dia — — 31 255125 570 Ne 
Feminia, or Fermina — - [37 18827 542 | Ole 
Serfanto, or Sifanto —— —[36 582/26 155] Ris 
Millo, Or Mile, Or r 9. Joh 1 2 40 8. 25 555 : Ifla 
Weſt .. Ca pe dt. John] 35 188/24 17 I 1106 
{Rhodes ——— IT „ p p | 36 42 28 05 | If. 
Welt - ape ct. Piſano 35 15 |32 53 f. 
Eaſt be-? Ce Andreal 35 39 136 oo (MM | 
The Sea Coaſis of Barbary--2nd Guiney, from Tangier to (Wh III. 
| Cate Lena Eſperance, | 4 8 
Cape Spartel —— : — 135 56 | 5 75 1 If: 
1 — — 133 455] 6 zog [16 
Cape Gin. — 132 168] 9 108 Ri 
) Cage de Geer — — een Ce 


1 


| optuig uo vr g 


ann 


= 


1 


c 
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The Coaſts of Barbary and Guirey, from Tangier to 
Cape Bona Eſperance, 


Ifland Fernando 
Ifland de Principle —— 


River de Camat ones — 
River de Anger — — — 
— 


Names of Places. D M 51 
Cape de Non — — — — 28 25 11 
Cape Bajadore — 26 12 5 
Cape Blanco —᷑ —120 22 17 
Cape de Verd ü — 114 43 17 
River of Gambia ——— — 13 17 \16 
Cape Roxo — 112 oo |6 
Cape de Monte, or Mount —| 6 03 f. 
River Sefler — —— 5 d 9 
Cape de Palmas — — 14 33217 
| River St. Andrea — | 5 oo IJ 4 
[Cape Three Points —— — 4 138 
Cape Corſe — — 14 308 1 2 
River de Valo, or Accara — 5 50 | 3 
| Formoſa -—— — , oY 7 
| New Calabar Entrance p0ß 4 22 9 
Old Calabar Entrance —— 3 39 110 
3 20 11 
2 11 
J 9 
0 k 
"0; 18 


Ind St. Thome : oO 
Ifland St. Matthews ——— — 1 40 (5 
Iflind Aſcenſion — — 18 doo ei 
Iſland Anabona ä — —| 1 10817 
Cape Lopas — — — — 1 05 10 
Cape Negro - — —— — |16 o8F|12 
Iſland St Helena Nova — — 16 o5=| 6 
Ifland St. Helena — — 115 56 8 4 
River Congo — — 05 40 1 115 

[Cape St, Thomas -w— —— 2 10 14 

R 2 


— 


pa 3 Sego, or Seca 
a aa Eſperance — 
Cape Anguillas, or Lagullas 


Y —_ — 
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The Sea Coaft of Barbary and Guiney, from Tangier to 
Cape Bona Eſperance. 
—— — ; 
Names of Places | Eatirud 


3 Triſtiaa 
| 


Ifland St. « aul — 
[Cope Se. R 

ape St. Roque 
— 323 

Pernambuco 
Cape St. Auguſtin — 
Iſland Ferdinando Loxombo 
River St. Franciſco —— 
Bay de Todos Santos — — 

Port Segura 
| River St. Antonio, or River Grande — 
Cape de Albrolhor 
—_— Sando — — 

ape St. Thomas 
Illand St. Katherina — — 
River Grande 
Cape St. Matia — — — 
River de la Plata, or Cape St. Antonio 
Cape de St. Andreas — 
Bay Sifunda, or Sifendo 
Point de los Leones 
River Camerones——ꝛ⁊wp 
Ca Blanco — — — — 
Point of River St. Julian —— — 


* 


— — 
— 

— 

— — — 


— — 


—— —— — 


— 


— (  « — 


— — 


6 


— — —— 


__ — 2 


Virgin Mary of Magel Straits, 
| 1 Maire Straits a Jn 


— 
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| The Sea Coaſts of Fraz lle. 
Latitude 
Names of Places. D M 
Horn, the 5 part of Terra del Fuego 57 0 
Iſland dos Picos — 122 8 
Iſland de Martinvas— — 119 
Iſland St. Maria de Agoſta — 118 
I{land Trinidada —— — 1 20 
Iſland A ſcenſion 19 


The Coaſts on the Main Continent in the Eaft-Indies. 


3 


Bay qe Allo Pallagea— _—— 
— dt. Packs — 

Cape St. Martin, or Maria 
Cape Corantes 
Moſambique 
P. de A guada, or Del Gada— 
Ca pe de Falſo —— 
Tongon 
IMombaſo 


—— —————_—_ 


— — — — 
— — 


—— — 


{Molinde, or Melinde — — 
River de Lamos — — 
Nagado xa —— — 
Cape de Baſſas — — 
Cape Guardefoy — — 
[Aden —— — — 
Mocha — — 


Cape de Matriaca—— — 


De far Roful —2—ꝓ — 

Cape Roſulgat — 

Muſcat ammo — 

Baſora, or Buſero — ——  w=—_—_ 
" Gambaroon 


——ů — 
—— — 


| Cape Glado 


25 30 | 
28 30 
22 408 
23 105 
. 
10 178 
9 0028 
4 50F 
3 
2 50 
I 20 
2 ©0 
4 oo 
17 40 
13 oo'Z 
14 408 
15 237 
17 00 f. 
22 57 8 
23 3 
Jo co” 
27 20 
25 $9 


* 


R 3 
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r dts = 
The Sea - Coaſts on the Main Continent it the Eaff- Indies. 
3 1 
Latitude] Longit. 
Names of Places. 'D Ty D M 9 In 
ver de Sinda, or Cinde 24 45 [% 35 = rh 
Diu Head — — 2 42 [09 30 5 
Surrat⁊x — 20 56 [73 og 0 
Deman — [0 os 73 30 RE 
Bombay Ifland — 118 58 [73 10 | — 
St. Johns — — [9 $3 £93 $0 | | * 
Chaul, or Choale 2118 31 173 37 
5 [Dabul — — 18 03 + 74 oo | 4. 
Rojapore Iſle — 16 45 74 25 | = 
| 04 — — — — 15 18 3 / 
3 - — — 14 47 | 75 5 oa 
Manqulore ——— —— [12 43 [75 55 . 
Jellecherr;kys — 1 42 | 75 25 | — 
Callecut —— — rr 20 f © 
Cannanou — - — 10 22 £ 75 352 8. 
| Cochin | * 2 588. 75 4) tt 125 
Anjan a 1108 29 76 25 8 Is 
Cape Gommorine —= % 558. | | 
Colombo in 0a 3 79 30s | 7 
Point de Galle on the ſame —— 06 06 & 89 - 00 8 Ca 
Dundre Head on the ſame 06 02 80 45 A 
N Great Baſſas Shoals — 06 23 81 45 N 8 
2 — — "169 30 [8 6 Te 
egr apatam —— „ 0 79 35 1 
Trincumbar ——— —|11 I5 [:9 5 A 
Porta Nova — 1 „ 170 04 Ri 
For $s. David, or Tegapatam — 112 05 79 48 pn 
Conymere — — 12 33 80 05 175 
Fort St. George, or Madraſſapatam 13 08 80 15 beg 
Pullacat — 13 30 80 22 = 
|Armegon — [14 16 480 12 822 
Dura en — — 116 06 |8 42 [ 
lot. or Meeha — — — | 16 08 81 20 | Re 
tam — — — — — 116 22 | 81 = = pp 


— 


825 | Names of Places 
FA Maſſipore r a. 
Viſag patam * 
. E 
Bimlap tm ——— „ 
Pondy — 3 _ 
| ]:carnant Pagod 3 — 
| Arſepure —— — — 
| Point Palmiras —— — 
| Balaſore — — — — — — 
N PI ly — — 2 come 3 
Hughly PORES "Sie 
Dacca— — _ 8 
| Caſimbazar 8 
River Bengal —— mw 
River AraCat ooo OA 
| Ra — 5 1 
Mallacca — . FACES AY 
| Formoſa TTT 
r = ano — ' 


- oPUNIGUT en 


a. 


7 


* 


| Point Cui 
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"Sf 3 


_— ͤ y .— — — — 


Siam Entrance — — 
Cambodia Entrance — 2 
Cape Anarilla, or Avarillz -—— 
bees —S8dꝗv 
Tonquin — . — 


1412 
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Latitude] Longit. 
9 M1420 
16: 30 
17 43 | 8357 
17 31 $409 
18 45 85 15 
9-41 86 42 
20 31 87 13 
20 45 87 52 
21 16 87 48 
21 25 87 57 
23 7 89 04 
23 37 9235 
25 6 | 88 45 
22 2721 91 54 
25 108 93 495 
18 057] 95 492 
03 20 F100 9) 
O2 05 =-| LOL 328 
ol 168103 159, 
109 9 028 
14 18 100 50 0 
10 20 lo; 15 
+ 108 O3 


Canton — — — — - (23 20 113 05 
Amoye Ifland— = —— — [24 35 |:i6 50 
Hockſew — — ——126 30 11s 20 
Riper Suadia — 127 51 118 50 
Limpo, Lingpo, or Ningpo — — — 29 18 [| 128 25 
Ifland Chuſan — -— — — 30 oo 120 35 
| Nanquin — = [4+ $5 "Tak Bl 
Pekin —V—— — —— — : — 9 5 GO 
Iſlands in the Eaſt Ina ies. Ca 
Romanas de Caſtelameſs ELIT D 2 3 5 "ow 
S. Joan de Lisbon — — — 25 2 2 3585 
Die o Roys —— — 119 505. 61 . 
St. Brandon —— —— —— ——116 30564 1 


——ͤ— — —— — 


R 4 


— 


> 


— — 


— — 


} 
234 T be Meriner 5 N Rectified. 
Iſlands in the Eaft-/ ndies, 
Names of Places, 5 
— — 120 5 
111 15 
IS 
[= 2 st — BB 
ohn de Noya — 17 31 
8 hriſo va — 177 26 
Mayorta — — —u—— )— | 13 10 
onna ow — — 112 1 5 
Camaro or Angaze cha 1 405 
Morſia, or Monfia — — [8 78 
Penda —— —— — | 5 20 
{| Comoro — — 9 30 
Coſmelodo —— — — 10 coz 
John de Nova —— — 9 30 a 
Agalega — —| 9 37 
Sette Harmancs k- — 1 47 
Iſland Quevelo, or Quebello —1 3 53 
Baſſas de Banhas » 14-20 
Hermanos — 3 32 
ö Ifland Gratio —— — — 6 10 
Padra Banhas —— —_— Jo 
Baſſas de Chages, or Iſland d de Chagos | 7 15 
| Ge 4 30 
4 10 
| 12 28 N 55 
14 12 
Mali | 1 N 
que was 7 "aa 13> A — — oo 2 
E or Gripe . 4 7 
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Iſlands in the Eaſt Ind es. 
RF AW 1 — 


Names of Places. 52 


F | 


_— 


— \ Oo } 73 30 


Qualpena 


Andomaon, or Anatada — — r 73 32 
1 South End — r $0 15 
| } 2 30 70 35 
| ou 6 5 Raye — o 20 be 4 
Alla — 11 
N | a +- 2 107 10 f 
8 ynain Point —— 1 3 [109 55D 
e129 44; 135 30 of 
ö Japan 8 . Point —ͤ — -Þ + 44 Y 127 32S 
| } . e 109] 91. 
2 N — — — — I 
- — . 26 199 55 8 
| — ̃ — — — 
| "Ms — 15 35 93 73 
1 a — — — 410 | 
: South End of Sumatra a - 42 8104 19 
Jambe —— — 3 1 19 S102 35 
Batavia — — — — a 15 Si1c6 9 


— 


| The Southern — or Cape de Verd Iſlands. 


Amonio—— —— 17 12 |25 40 

Se Vincent =— —— ——-[16 48 |25 29 

Se. Lucia, or Round Jland -—— [6 45, [25 16S] 

Iſle de Sal! — — 16 453122 35 

Bonaviſta ——— — 116 5 22 F 27 J 

Mayo, or Iſland May ——— —— 115 10 K22 2599. 

St. Jago — [i5 88/23 1684 MB 
* Brava — — 4 27 [24 6 
| Se, Pau] ———_— — o 20 "24 30 


— 


176 Tbe Marfrer 8 Compoſer Rafal, 
4 The Canary Island. 
1 Li 
; Names of Places. 5 . A of 
| Santo Porto — — 32 50 15 55 
Madera Weſt End — — 432 zo |17 30 
ISalvages — —— — - | 30.. DO i658 
{Palma — — — 28 zo © 17 56D 
1Perro - ——— — —1 28 co8i8 03*| 
JGomera —— —— 428 27 17 55S 
Pico Tenariff w— —— — 28 58T17 15 
Grand Canaria — — — 127 48 16 10% 
Allegranſa — — — —128 2 8 12 33 8. 
Lancerotta— —— — 128 C3207 
Fortesenturaͤ— = — 127 1 13 32 
e "The Wellam 1 Plande. 2 
Cor vo —̃ͤů 4 03 gl 7 
Flrores — — 39 40 |31 24 
11— — 69 9.229 25 
Pico — — 38 458 28 * 
. Grorge ' —— —— 39 028280985 
efcera — — _—..555 26: 448 
tatioſa— — 3 "258127 348 
Whale Fiß—— —— 39 22824 112 
jo, or Vegia— — 35 43 8123 -41:F 
t. Michael —— — 37 6 24726 
eig or Elrmigas — lp 
8. St, St, Marta | — 36 58 124 18 


Bay and Nerofiundland 


The Sca. Coaſts of the North Part of America, Hulſev's 


Cao” 


Y — 55 457 46 45 
{Cape Elizabeth ——— — | 92 O24 66 50 S 
Island Reſolution —— — 61 552.65 405 
neen Ann's | orel ard 63 30 U 74 5$5T]. 

Salvsges Island — — 62 40 8 70 1.78 
Salickury landen —— — 63 46,227, 308 
Mill Isles u 20 880 oB 3 

| [Nortingham, Idle  —' — — 62 go "79 53 


* 


199 — — TDA 2 — 
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— The $ Sea Coaſts tht North Part of Amore, Hudſon s Bay 
p | and Newfourdlard. 
hy 158 
[ Names of Places. "2 Longit, 
1493 — | 
5 | =_”” WP "6 * 
Y erk Point - — 64 30 82 
3 C pe Southampton — 62 ol 87 
3 Sir Thomas Rot' Welcome ——— | 64 15 2 
oy Capo hurl --— — 4 01 
hos Port Nelſon, or York Fort 57 10 92 
. IN ew Severn ——|56 oo |88 
xe | Cape Heneretta Maria — | $5 -07 | 94 
_ Viner's Iſle —— — 3 3 83 
Albany Fort — a. [52 26 | $4 
EMoofe River's Mouth 8 51 oo 83 
= 1 — 6 — [$1 1 >. 
> Frenchman's River. — 51 10080 
. | Rupert's Rive ——— „ 168 
8 ICbariton's Iſland -— — — { 8 2 81 
e. { Danby Iſlanßed 52 5 3180 
2 |Shephard's Iſland 8 _ — 51 30 79 
8 {Solomon's Temple Iſland — 33 OF 84 79 
1 ; Veſtern e Iſle — e 2 81 
184 {Cubb's Iſle * — 4 1 82 
. Bear's Iflands ——— . i... h 
ö ti aker's Dozens Iſles a 57 $56 80 . 
[Slceper's Ile — [6> 25 80 
_— Mar field Iſle, the middle — 62 20 80 
2 [Cape Jones . | 78 
Q [Cape Walſingham - —— — |63 oo 77 
* Cape Charles — —  — 62 38 75 
© | {Burtor's Iles — — _—_ -- —!6> 15 !66 
. Ben I0ands — — 2 SRCSS | 54 
5. Grey's Wlands -—— — 30 55 53 
| Cape St. John — — — — 159 15 g 54 
* | Pengwin land — 5 " 52 
| Cape Bonaviſta — t52 


-- 
»% 


* 


. + 
** 


7 78 


7 he Mariners Compaſs Re#ified. 


The Sea. Coaſls of Hud/mn's Bay, Newfoundland, and 


EY 


New England, 
Names of -Places. 5 * | 5 
Trinity B 111 — 48 28 (52 14 
— — . n 
| Conce; tion Bay Entrance 48 o5 [51 58 * 
Cape St. Francis print 36. 
Cape Race .. 36 
| Bay of Bulls — = "07 090-430-204 
| St. John's Harbour — [47 28 |5t 29 
Cape St. Maria 2 
| Placentia Bay — — —— — [47 55 53 30 
Cape St. Laurenſo - — — 47 25 54 2 
land St Paul — ——- — 47 10 8 18 
Cape Roye — — . 48-3 
| Virgin Rocks —— —— [46 6, |5: 5s 
| French Factory — 450 104 61 102, 
| Ray of Ereſt — 52 10 fl. 54 57 
F 3 Tadafock oo——— — 49 O0 164 253 
Quebeck — — 147 4 L 68 158. 
Ami Cofti Iſland the middle — — — [47 355 60 458 
Cape St. Charles, or Charles Straits — 2 10 f. 33 o 
| Cape Britain 46 10 38 30 
A — — 243 4; 64 25 
Fat, or Port Royal — 4 35 64 7 
I Penobſcur River —— ——— 44 40 66 20 
North Yarmouth — — 44 8 67 45 
5 Paſcatawoy Entrance ĩV⁊v 43 20 58 40 
Cape Ann Ifl ind ? — 42 42 (68 25 
Cape Codd = — — — — 42 10 68 25 
| Bolton Entrance ? —— 42 28 69 27 
Plymouth — — 112 2 68 50 
Soutli of Sr, George's Bank — 41 25 66 52 
| { South , f Nantucket Shoals 39 20 BY 4 
INantiie ket Iſlanßaei—w ?? — 40 58 68 3 
—— —lgt 4 6% 6 | 


BG ! Martha's Vineyard 


* 
. 
„ 
—_—_—. 


- -* 
BY all 


0 4 


\ 
. by. 
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Sea-Coafts on the Mair Continent in the V [ndler. 
i; 


5 | 
Names of Places. 


| La * 9 
titude | Longit. 
X ID M D N 
- Elizabeth Iſlands —— — |4« 25 | 69 


Fiſhers Iflands 


4 
= 
. 
Mo 
5 
* 
1 
8 
© 
* 


— 4 


Cape James, er Henlopen . 

Long Iſland, the middle ———| 40,5 | 72.35 
Cape May —  —— — 439 33 73 39 
Cape Charles — — —37 15 7417 


— 
. 


Cape Heury —— 137 OO 74 25 
| I Cape Hattaras — : — — 35 10 74 20 
= Cape Feare — — —_ — 33 32 8 76 55 | 
2 Cape Roman, or Catrit — 33ͤ˖;˙ . 
— Aſhly River, or Charles Town —| 3% 455 78 4507 
| Port Ro al OG — — 32 10K 79 438. 
Bay of St. Auguſtine — 1 1. 4 
7 | | - | Cape Florida —— — —|24 475 31 50 
-] F | Laphillapina, r Apalachia os ee 29. 479] 85 40. 
River Spiritus Sanctus, o/ Miſchiſippi 
ND 
Tompeck — — — — 222 20 100 IF 


Lava, or Vera Cruz — —— 19 7 yy 25 
Sierra, or Cape Sr. de Martin 0; 
Triſte, or Trieſt Hland —— —— 18 10 | 94 45 

Campecha— * 19 20 | 92 45 


* Cape Condeſedg . —— 120 50 | 92 10 
ö 4 


Cape Catocha — 121 18 J $8 30 
IsSalamanca — 17 od 92 10 
Cape Honduras —— ——— |16 25 | 87 30 
Cape Camaro ——— —— 16 20 | 86 1 
| OR \ — — — — 
2 7 
[PISA 
LAT 


* 


8 


a b | | ; MM ; 
Ne — — 
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Sea Coaſts on the Main Continent in the NH lade. 
| 5 
H. 1 WED latitude - Long it. 
1 "te Names of Places D M 1D oo | 
{Entrance of Nice .ragua — it 15 [85 15 
z Porto Be lo — — — — 29 535 80 15 
Darien, or Scotch Settlement 8 30 78 45 
Cartagena — — oO 30 75 25 |. 
TCCape Conqutbacg,. oſuibaco 50 2 42 5 
« | HIfland Cu . | 
, Iſfand . 
Ii land Trin ö 
{Mouth rs q | 
Cape Te Points | 10 gp 62 108 
[Cape Naſfaw 28:-285 57 35 * 
N Cape, themiddle erben 1 land 22 C5 142 55 
| Soranam — — — ſos 15 [56 50 
- + {Cape Oranges — | —— 64 o 51 25 
PERL! of Amazones River — — — log. oo, 149 55 
1 Alas in the Weſt· Indies. 
. Tobe . een HG ID 59 10 
0 | Barbados, at Bridge Tena — z 58 58 50 
E {Granada —— 1 57 60 20 
& | Granazillos —— — uz 20 59 55 
Boquia . —— — 12 5» 59 53 
| St, Vincent ——— — 13 162160 125 
K. Lucia —— —— 4 008 50 ps 
fartinica ——- —ͤ [ 114 447] 60 5 to 
Dormntca — — 5 60 $02 
Marigallanta — , 588460 20%. 
—— — — — — 18s 30861 15 
Deſſeada — — — 16 20% 50 10 
* Artegua —hͥm( — 17 - 60 35 
Barbuda — 117 53 {65 40 
Monſerat — — 16 58 60 5 
Rodondo — —— —— —— 7 o5 61 15 


ib 
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1 | Iſlands in the Meſt Indies, 
3 | | 
| | Latitude Longit. $: 
85 Names of Places. p D M i M k 
SLE? 4 2 * 3 
12 r THI 16. 
K. Chriſtopher's =—— «„ — 7 25 [61 59 
Euſtatia =-- OE (1724-168. $03 
I Saba —— 17 35 [62 go | 
. | & Bartholomew ———— 18 62 10 J 
5 2 : * 32 . N | : 
Ngut 1 — 
"1 | Sambrero — — 
| Anegada — 
I . Cruze 
» | Virgins | — 
"Se. Thomas 


Fr. J>hn de Port Rico 
lands and Rocks of A ves 
Tortuga, or Tortugas 


LE eee — 


Margar:tta 


| Hand Blanco — 
{-Ifland Teſtigos 


— — 
— . — aum— 


— —— —— — 


| | Ifland D' Orchiia | 
| Bonairy, or n pr 
Aruba — — — — | 
Eaſt end of Hiſpaniola 1 
| Weſt end of the fare ——— -— 
| Eaſt end of - Jamaica nn. — 


— , 


> | Port Royal in Jamaica —— — 
2| |} {Weſt end of the ſane = — 
8 1. | Eaſt-cud of Cuba oo wm; 
— 

— 


| Havana — 3 
— Weſt end of Cubs > + — — 
| 8. 11 | La Be ros — — — 


) 
; 
p) 
5 
L | 


| Bahama Iſland. — — — PETITE: 
| | Abaco Sofith.end 
Andress North end 


| Providence — wy. 


* 


— — — 


* — 1 » 
3 4 ——— : 


— — 


— — 
1 1 «>» 


— 


_— 


* 


= ”. 


| 
| 
| 
| 


41 ; 
Harbour Tſland 
-  TElathera South End, 


— OY 


ä 


> | Watlings iſland _— 
Rum Key 


Mayaguaua — | 

Fre ah Key . — 
Merapervouz - 

Hogſties 


—_—_— 


| Mucares — — 
Iſland * — 

d 2 — comer — 
One Pi mos — — — 
Island great Camains : 

Little Camains | 
St. Andreo — 
Caimanuback 


* 


Island Guayna 
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LIſlands in the 7Yef-Indier, 


Names of Places. 


— 


—ä—— 


or Ilathern — 
Cat Iſland, the middle — — . — 
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Exuma 5 | 

Erooked Iſland, Worth Erd 
8 Kland; South End 

*Atwood's Ke $ — 


— 
— — 
— — 
3 
— 
— ——— 
— 
— 
— mꝛ—:¼ũ0 


Weſt Caicos 
Turks Island 8 

Adrolho Bank, the North” End 
Plate Rack 


— — 


Pedro Shoals, North Side 
Island St Milan — — 


Island Cozumelli ———— 


Tuna 


— 


